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SYLLABUS

Congress authorized a project for Ames dam and reservoir in 1965. However,
opposition to a large reservoir caused the State of Iowa to withdraw proj-
ect support. The project was classified as "inactive' in 1974.

On 2 July 1984, the Ames Lake project was reclassified from "inactive" to
"active" because of renewed interest. Funds were appropriated to initiate
a reevaluation report in fiscal year 1985.

This General Reevaluation Study was prepared to analyze alternatives to
the Ames Lake project which would satisfy the authorized project purposes
of flood control, low-flow augmentation, and water-based recreation. Water
supply was not a designated project purpose for the authorized project;
however, based on the city of Ames' concern over their future water supply,
solutions to Ames' water supply also were evaluated as part of this multiple-
purpose reevaluation study.

The authorized project is not economically feasible today. Smaller reser-
voirs, levees, nonstructural methods, soil conservation practices, and
channel modifications were studied as alternatives to the authorized proj-
ect. A smaller reservoi- at the authorized project site is economically
feasible, having an estimated cost of $42 million and a benefit-to-cost
ratio of 1.2.

The State of Iowa does not support the smaller reservoir and will not
sponsor it. The city of Ames also is not interested in sponsoring the
project.

It is therefore recommended that Federal involvement in the Ames Lake
project be terminated at this time because the project is not acceptable
and there is no State or local project sponsor.
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GENERAL REEVALUATION REPORT

UPPER SKUNK RIVER BASIN, IOWA
(AMES LAKE)

STUDY AUTHORITY

On 10 December 1964, an interim report considering a dam and reservoir near

Ames, Iowa, on the Skunk River was completed by the Rock Island District
in partial response to the following resolution:

Resolved by the Committee on Public Works of the United
States Senate, That the Board of Engineers for Rivers and
Harbors, created under Section 3 of the River and Harbor
Act, approved June 13, 1902, be, and is hereby, requested
to review the report on the Skunk River, Iowa, printed as
House Document Numbered 170, Seventy-second Congress,
First Session, and subsequent reports on the Skunk River,
Iowa, with a view to determining the advisability of
undertaking improvement for flood control and major
drainage in the Skunk River Basin at this time.
(Adopted I June 1948).

On 27 October 1965, the project recommended in the 1964 interim report
for Ames Dam and Reservoir, Skunk River, Iowa, was authorized in Public
Law 89-298, substantially in accordance with the recommendations of the
Chief of Engineers, as modified by the Secretary of the Army, in House
Document 267, Eighty-ninth Congress, first session.

In October 1973, the State of Iowa withdrew support of the project, and it
was classified as "inactive" on 20 June 1974.

4 On 2 July 1984, the Ames Lake project was reclassified from "inactive" to
"active" in response to renewed interest and funds were appropriated to
initiate a reevaluation report in fiscal year 1985.

STUDY PURPOSE AND SCOPE

This reevaluation was conducted to reformulate the authorized plan to meet
current problems and needs. Alternatives to the authorized plan also were
considered based on requests from State agencies and governmental entities.

The studies made were of reconnaissance scope.



RELATED STUDIES, REPORTS, AND EXISTING WATER PROJECTS

A report on the Skunk River, Iowa, dated 12 February 1930, was prepared by
the District Engineer, Rock Island, Illinois, under authority of Section

10 of the Flood Control Act approved 15 May 1928, and was printed as House
Document 170, Seventy-second Congress, first session. The investigations
for that report showed that additional improvement of the river or its
tributaries for flood control or flood protection was not economically
feasible at that time. Studies of possible future power development indi-
cated that there was little potential for economic hydropower development.
A need for developing the streams for other beneficial water uses was not

indicated.

A report of comprehensive investigations of reservoirs in the Mississippi
River Basin, dated 15 December 1934, was prepared by the Mississippi River
Commission and printed as House Document 259, Seventy-forth Congress,
first session. Reservoir sites in the Skunk River Basin were studied as a
part of this report.

A report, dated 21 January 1939, on the Mississippi River from Coon Rapids
Dam to the mouth of the Ohio River, was prepared by the Division Engineer,

Upper Mississippi Valley Division, and printed as House Document 669,
Seventy-sixth Congress, third session. In that report, construction of
certain reservoirs previously included in the comprehensive plan for
control of floods on the Mississippi River was considered inadvisable at
that time. The report discussed development of additional hydroelectric

power at two sites on the Skunk River, but concluded that such development
was not economically feasible at that time. Possible channel rectification
and the construction of levees along the Skunk River in Keokuk and

Washington Counties, Iowa, also were considered infeasible.

A report for flood control on the Skunk River, dated 30 March 1951, was

prepared in which the District and Division Engineers recommended con-
struction of two reservoirs, the Ames Reservoir on the Skunk River and
the Gilbert Reservoir on Squaw Creek, both a few miles upstream fron Ames,
Iowa. However, the Board of Engineers for Rivers and Harbors, after hold-
ing a public hearing, returned the report for further study and consulta-

tion with local interests. After return of the report in October 1952,
and prior to completion of the Interim Review of Reports on the Skunk
River. Iowa - Ames Reservoir, dated 10 December 1964, the investigations
on the Skunk River were in an inactive status.

The investigations and studies for the project document plan are contained
in a report, dated 10 December 1964, on the Interim Review of Reports for
Flood Control and Other Purposes on the Skunk River, Iowa - Ames Reservoir.
This report was prompted by action of the Iowa Natural Resources Council,

bringing attention to the fact that plans for Interstate 35 would conflict
with any future development of the previously recommended Ames Reservoir.
Gilbert Reservoir on Squaw Creek remains in an inactive status.
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Channel straightening projects were accomplished in various reaches of the

Skunk River during the period 1893 to 1927. The work was done through

drainage districts organized under State laws and mainly involved Story,

Jasper, Polk, and Mahaska Counties. Some 90 miles of the Skunk River and
24 miles of the North Skunk River were straightened. The entire cost of
the work was paid by the abutting landowners.

In conjunction with the channel straightening in Polk County, spoil bank

levees were constructed with the excavated channel material. These spoil

bank levees were built along both sides of the channel, and flank levees

were built along the Polk-Story County line and along the major tributaries
in the Polk County reach. These levees do not meet Corps of Engineers
design criteria and are not considered reliable protection against floods

greater than the 2-year flood or a flood having a 50 percent chance of
being equalled or exceeded in any year.

At present, a Section 22 study is underway by the Rock Island District,

Corps of Engineers, to determine hydraulic and hydrologic features of the
main stem South Fork Skunk River and North Skunk River. The study's
objective is to provide technical data needed to enable the State of Iowa
to provide more comprehensive management of the Skunk River floodplain.

A Skunk River Basin study currently is underway by the U.S. Department of
Agriculture, Soil Conservation Service (USDA-SCS), to identify alternative

solutions to land and water resource related problems. The study's sched-
uled completion date is September 1987. The Rock Island District, Corps
of Engineers, coordinated with the SCS and asked for their input for the
Reevaluation Study.

In their December 1985 report to the Rock Island District, the SCS
investigated certain aspects of the Upper Skunk River Basin. It was
mutually agreed between the Rock Island District and the SCS that the
studies:

* Determine the feasibility of watershed protection
(land treatment) projects

* Evaluate effects of increased amounts of soil

conservation land treatment practices upon:

- soil erosion by water
- sediment yields to potential reservoir sites

being studied by Rock Island District
- flood peaks

- aquifer recharge

* Address the effects of reservoir pools upon

drainage
* Provide a general assessment of structural project

potential above Ames, Iowa
* Inventory potential impoundment sites with less than

5 square miles of drainage area above Ames, Iowa
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The studies concluded that conservation tillage would control 45 percent
of the problem area, leaving 55 percent requiring additional treatment.
Contour farming is needed on 27,000 acres, and both contouring and terraces
are needed on 11,600 acres. These figures indicate that sheet and rill.
erosion is not an extenslve problem. Only 7 percent, or 21,200 ;Ir,;, is
eroding at rates greater than 15 tons per acre per year. It was osLtmated
that needed conservation practices could be installed in the study area
using programs with anticipated levels of cost-share and technical
assistance.

Very few impoundment sites are available with drainage areas less than
5 square miles and with adequate storage volume for sediment, temporary
flood retention, and other beneficial uses. Several valleys that appeared
to have good reservoir sites were found to have more drainage area and
runoff than could be accommodated effectively by available flood storage.

PLAN FORMULATION AND EVALUATION

PLANNING OBJECTIVES

The specific objective of this General Reevaluation Study is to determine
If any project can be developed which:

a. Is acceptable to State and local interests.

b. Serves the same purposes as the authorized project -- flood
control, low-flow augmentation, and water-based recreation. The need
for water supply in the Ames area also is addressed.

c. Meets the criteria for Federal participation in a project.

PLANNING CONSTRAINTS

The general reevaluation study efforts are restricted to the development
of alternative plans which meet the same project purposes as the authorized
plan. However, additions to the current project purposes, such as water
supply, are considered and undertaken in accordance with current planning
principles and guidelines,

STUDY AREA

The major area studied during the reevaluation is the upper portion of the
Skunk River Basin (approximately 60 river miles). This area includes the
headwaters of the Skunk River and its tributaries down to the mouth of
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Indian Creek, which is near the town of Colfax, Iowa. The counties
involved are Hamilton, Boone, Story, Polk, and Ja per. See plate I for
the study area delineation.

This study area contains the wideRt port Lon )I- Lh Skunk RI ver I loodlplal n;
therefore, it was determined that the most beneFits could be der[ved from
this area compared to other reaches of the basin and that the general

reevaluation study efforts should be concentrated here for identifying
feasible alternatives to the authorized Ames Lake project. Areas downstream
in Mahaska, Keokuk, and other downstream counties could benefit by a
recommended project in the upper basin. Local flood protection projects
also could be studied downstream if any potential study sites can be
identified. Except for Ames, urban flood damages are not common in the
Skunk River Basin. Most flood damages in the basin are to agricultural
land. If agricultural levees are not cost effective in the study area
where the floodplain is the widest and damages are the greatest, levees
would not be practical downstream of the study area where the floodplain

is narrower.

REVIEW OF AUTHORIZED PLAN (AMES LAKE)

As Submitted

The plan recommended in the 1964 interim report consisted of a reservoir
having a capacity of 94,000 acre-feet at the top of flood control pool
elevation 968 feet NGVD (National Geodetic Vertical Datum). The estimated
100-year accumulation of sediment was 8,400 acre-feet, and 25,000 acre-
feet of capacity was allocated to water supply and water quality control.
The remaining 60,600 acre-feet of storage available was allocated to flood
control. The dam would consist of an earthen embankment about 75 feet
high and about 1,260 feet long at the crest. Outlet works would be a
gated single conduit having an inside diameter of 7 feet. The spillway
would be controlled by five tainter gates. The reservoir would cover
about 4,350 acres of full pool and would be within banks at Story City,
Iowa. Remedial work would consist of raising three roads across the
reservoir, making a fourth submersible, and relocating certain telephone
and power lines. Minor work would be required at Story City's sewage
treatment plant. Interstate Highway No. 35, then in the advanced planning
stage, would be shifted from the originally planned alignment to fit the

reservoir needs.

Authorized Changes

The plan described in the 1964 report was changed prior to authorization
in accordance with recommendations by the Board of Engineers for Rivers
and Harbors that flood storage be increased from 3.6 inches of runoff to
5.2 inches. While only the estimate showing the increased cost of doing
this work appeared in the report document, the changes would include
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increasing the height of tainter gates at the dam and increasing the eleva-
tion of road relocations, land acquisition, and Story City remedial works.
A pool elevation of about 976 feet NGVD was needed to provide the r.-com-
mended storage. The Secretary of the Army further modified the mtltiple-
purpose aspects of the project by stating that water supply would lot be
formally designated as a project purpose at that time.

The Design Memorandum No. 1, General Design Memorandum (GDM), dated
30 September 1968, incorporated all of the authorized changes. These
changes included storage for 5.2 inches of basin runoff with a full flood-
pool at elevation 976 feet NGVD. The GDM No. I further modified the
authorized plan as a result of more detailed investigations. The outlet
works was changed from a 7-foot inside diameter cut-and-cover conduit to
a 12-foot inside diameter tunnel driven through rock in the left abutment.
The conduit was increased to provide for a maximum release of 3,000 cubic
feet per second (ft3 /s) (up to full channel capacity) during the non-
growing agricultural season. Also, the larger conduit was needed to per-
mit evacuation of three-forths of the flood control storage in approximately
a 2-week period and to divert river flows during construction. The gated
spillway was modified from one having fives gates to a single-gated struc-
ture 48 feet wide. This was made possible mainly by the incorporation of
an emergency spillway 800 feet wide in erodible material on the right
abutment. The larger capacity of the tunnel outlet works was another
factor permitting a reduction in the required capacity of the gated
spillway. The authorized plan is shown on plates 2 and 3.

PROBLEMS AND OPPORTUNITIES

The authorized project continues to be the focus of strong opposition from
conservationists and upstream landowners in and adjacent to the proposed
reservoir.

Conservationists object to the authorized project because of the established
greenbelt area along the Skunk River from Ames to Story City and the fact
that about 10 to 15 percent of all the Story County trees are located in
the Skunk River Valley within the conservation pool limits of the
authorized project. There would be very little established timberland
surrounding the conservation pool. The loss of the buried mineral depo-
sits within the reservoir area and historic sites such as the Soper Mill
area are also concerns. Upstream landowners are concerned about the loss
of agricultural land and the impacts the reservoir would have on the Story
City park, golf course, roads, and waste treatment plant.

However, water resource problems and needs continue to affect the entire
Skunk River Basin. Water supply and low-flow augmentation are particular
needs In the Ames area, while flooding continues to be a problem through-
iut the basin. There is a continuing need to reduce urban and agricultural
flood damages, enhance the environmental and recreational attributes of
tne river valley, and/or provide technical knowledge to address the water
supply needs of the Ames community.
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This study reevaluates the authorized Ames Lake project with current
benefit-cost data. More importantly, perhaps, the study analyzes alter-
natives to the Ames Lake project which would satisfy the authorized
project purposes of flood control, low-flow augmentation, and water-based
recreation. Water supply was not a designated project purpose of the
authorized project; however, based on the city of Ames' concern over
their future water supply, solutions to Ames' water supply also were
studied as part of this multiple-purpose reevaluation study. All of the
alternatives were screened first based upon hydraulic and economic con-
siderations. Feasible alternatives were screened further based upon
environmental and social considerations and on the preferences of local
interests.

EXISTING CONDITIONS

Skunk River Basin Characteristics

The Skunk River Basin in Iowa has a long, narrow configuration (plate 1),
extending from Hamilton County, about 30 miles north of Ames, Iowa, south-
easterly to the Mississippi River below Burlington, Iowa. The total
watershed area of 4,652 square miles includes 4,355 miles drained by the
Skunk River and 297 square miles of direct Mississippi River drainage.
The basin covers 7.7 percent of Iowa and lies in parts of 20 counties. It
is 180 miles long and has an average width of 24 miles.

The Skunk River (officially designated by the U.S. Geological Survey as
the South Skunk River above the confluence with the North Skunk River
in Keokuk County) begins in Hamilton County, is 64 miles long and has a
fall of 680 feet down to the mouth at the Mississippi River. From Ames to
the eastern Mahaska County line, the Skunk River floodplain is relatively
wide, reaching a maximum width of about 2 miles in Polk County. The river
meanders through a narrower natural floodplain in Keokuk, Washington,
Jefferson, Henry, Des Moines, and Lee Counties. Above Ames, the river
channel is predominantly unaltered and in its natural state. The Skunk
River slopes about 5 feet per mile for the upper one-fourth of the river.
Below Ames, for the remaining upper half of the river, the slope is about
1.5 to 3 feet per mile. For the lower one-half of the river, the slope
averages about 1.2 feet per mile. The channel varies in cross-sectional
area from 1,000 square feet at Ames to 5,000 square feet near its mouth at
Augusta, Iowa. Bankfull flow varies from about 3,000 ft3 /s at Ames to
17,000 ft3/s near Augusta.

Flooding

The upper Skunk River floodplain has been extensively developed for agri-
culture, specifically, crops and pasture. Corn, soybeans, oats, wheat,
and hay are the principal crops grown in the bottomlands. Generally, the
bottomland soils produce abundant crops during nonflood years.

7



hie Skunk River frequently overflows its banks and causes extensive agri-

cultural flooding. Most of the flooding generally occurs in June, with

Localized flooding occurring throughout the agricultural growing season as

the result of local heavy rainfall. About 95 percent of the Skunk River

Basin is in farms. Roughly 85 percent of the area subject to flooding,

about 100,000 acres, is used for agriculture, so there is little urban

damage from flooding.

Lands most affected by floods are located downstream from the city of Ames.

Periodic flooding of the bottomlands causes extensive damage to clops and,

of a lesser extent, to rural property. Only the very great floods cause

damage to urban property. Ames and Story City are among the few urban

areas affected, with Ames receiving the most urban damage from basin

flooding.

Polk and Jasper Counties are interested in flood control projects which

will protect farmland. The city of Ames expressed interest in a flood

control project which would reduce flood risk in their urban area, but

water supply is their primary concern. The counties of Mahaska and Keokuk

have expressed interest in channel straightening as an alternative to

alleviating flooding through those counties.

Water Supply

Information from previous Corps of Engineers studies showed that two-thirds

of the Skunk River Basin population was served by 64 municipal water supply

systems in 1971 and nearly all obtained water from ground water sources.

Water usage reported in 1971 was 11.7 million gallons per day (mgd) for

domestic and commercial use. Industrial use was 14.0 mgd. Water usage

was estimated then to increase six times by the year 2020. Water supplies

were deemed adequate for this increased need, except at Ames, where pro-

jected use would surpass output of the shallow aquifer there by around

the year 2000.

During the local drought of 1977, the city of Ames was forced into

emergency action to surcharge the aquifer from which they draw water.

The city officials feel that additional or supplementary flow in the
Skunk River or in Squaw Creek is a needed additional water resource to

support the growth of the community. As stated previously, they antici-

pate adequate water supply, only through the year 2000. Low flows of

less than 5 ft
3
/s have existed in the Skunk River and Squaw Creek during

periods of the last 8 years.

The city of Ames passed a resolution in February 1984 which requested the

Corps of Engineers to reactivate the Ames Lake project, mainly for the
"enhancement of water supply resources for the city of Ames and low-flow

augmentation of the Skunk River during dry periods."

8



Water Quality

Natural flow in the Skunk River has dwindled to nothing during past drought
periods, the latest being 1977. The Ames Water Potlhtton (ontrol 1'1lt
discharges treated wastewater effluent into tle Skunk River. 'erclorc.,
during dry periods the only flow downstream from Ames is treated effluent.
The city of Ames and Story County are interested in low-flow augmentation
to improve the Skunk River's water quality.

During the mid-1960's, the Federal Water Pollution Control Administration
identified two potential oxygen sags, one below Ames and the other below
the town of Newton about 40 miles southeast of Ames. Currently, Ames and
Newton are building newer sewage treatment facilities, and the resulting
effluent will require a lower Skunk River flow for dilution in order to
maintain suitable conditions for the proliferation of fish life.

Recreation

The Skunk River is considered a warm-water fishing stream by State regula-
tory authorities. The Skunk River Valley inclides an existing greenbelt
area, and the several Story County entities are working together to pre-
serve the natural resources of the river valley from urban development.
To date, the Story County Conservation Board has acquired over 800 acres
of the valley corridor for recreational purposes and enjoyment.

Any project which would be detrimental to this greenbelt area is expected
to receive opposition from Story County conservationists. The greenbelt is
located along the Skunk River from Ames north to Story City. This is the
area where the previously authorized Ames Lake Reservoir was to be built.

ALTERNATIVE PLANS

This reevaluation study investigated possible alternatives to the Authorized
Ames Reservoir Project. The Authorized Project also was reanalyzed to
determine the project's present-day feasibility. The alternatives con-
sidered include:

* Smaller Reservoirs

# * Levees
*Nonstructural Alternatives (Floodplain Management)
Soil Conservation Practices

* Channel Modifications

The Skunk River's relatively flat gradient and wide floodplain (2 miles +
below Ames are not conducive to reservoir development for flood control on
the main stem below Ames. Previous reports made in the 1950's and 1970's

9



by the Rock Island District for flood control on the Skunk River conctuded
that flood control reservoirs below Ames were not economcalLy tei!ihe.
Of some 60 sites studied in the Skunk River Basin, only two coul,l bc coo-
sidered for reservoir development. One was the authorized Ames Reservoir
site and the other was the Gilbert Reservoir site on Squaw Creei About
2 miles northwest of Ames. The Gilbert site was never recoamended for
construction because of the lack of local interest.

This reevaluation study identified potential reservoir sites in the upper
Skunk River Basin above Ames. These 14 sites, shown on plate 4, were

identified from topographic maps as possible alternative sites to the Ames
Reservoir site shown as SR-I on plate 4.

Another structural alternative considered %ras levee protection to protect
urban and rural areas from flooding. Levee protection was studied for the
city of Ames, as shown on plate 13. A study site for agricultural levee

protection was selected in Elkhart Township, Polk County, Iowa, as shown
on plates I and 14.

Smaller Reservoirs

Preliminary hydrologic and hydraulic review of the 14 sites shown on

plate 4 eliminated all but 4 from further study. Sites eliminated lacked
both watershed size and storage capacity to function effectively as multi-
purpose sites. All of the sites eliminated would not function even as
efficient single-purpose flood control sites. Thus, those sites with
greater storage potential near Ames were selected for further evaluation
of their multi-purpose capabilities and water supply potential. These
four sites, as identified on plate 4, include the Squaw Creek Site (SC-I),
Onion Creek Site (SC-6), Bear Creek Site (SR-4), and the previously
authorized Ames Lake Dam Site (SR-i). These sites are shown on plate 5.

Flow Release Requirements

The flow release requirements were updated for multiple-project purposes.
Operating plans for the authorized Ames Lake project originally included a

monthly varying low-flow release schedule averaging 22 ft
3
/s and a two-

level high-flow release schedule of 3,000 ft
3
/s from December Ist to April

Ist and 1,000 tt
3
/s from April lst to December 1st. For the reevaluation

study, the high-flow release of 3,000 ft
3
/s or 1,000 ft

3
/s remained the

same release of 22 ft
3
/s was to satisfy water quality needs.

Through coordination with the Iowa Department of Water, Air, and Waste

Management (letter included in pertinent correspondence appendix , the
minimum low-flow requirement to satisfy water quality is no4 2 ft3/s.
This reduction is partially attributable to the fact that Ames and Newton,

10

ItO



Iowa, are constructing new wastewater treatment facilities. For water

supply needs at Ames, a minimum sustained low flow of 5 ft
3
/s i% nee ded on

the Skunk Rivet during low-flow periods to recharge the surftcial aqittter

where the city's well field in located. l.ow-flow release- on Sqt'aw Creek

also would provide mome benefit to the wvl I fli ld dtirlii, dro,,hI .n),-

d l Ions. To mati y I1.S. Fish and WI idl f,. c nc-,rnts, i mi hnm I,, I Iw

release of 10 ftl/s is needed at potential reservoir out let st rt,,Ior,..
These low-flow requirements were used to determine the adequary of poten-

tial reservoir sites.

Squaw Creek Detention Reservoir (SC-I)

The Squaw Creek Site (SC-l), shown on plates 6 and 7, is about 8.6 miles

upstream along Squaw Creek from its confluence with the Skunk River. The

site is approximately 2 miles upstream from the previously stuidied Gilbert
Dam Site. Area development necessitated moving the study site upstream

from the old Gilbert site. The Gilbert site was economically justified
in 1970 as a single-purpose flood control project with a benefit-to-cost

ratio (BCR) of 1.6.

The Squaw Creek site was studied as a single-purpose flood control deten-
tion dam with a dry reservoir. A multi-purpose facility including flood

control was not possible because of the limited storage rapacity. Some

specifics of the detention dam are as follows:

Controlled Drainage Area (sq. mi.) 160
Earthen Embankment Height (feet)(approx.) 52

Length, feet (approx.) 1,750
Top of Dam El. (NGVD) 962

Spillway, Saddle Type, Uncontrolled Ogee

Weir with Chute and StlIllng Basin

Width (feet) 430

Crest Elevation (NGVD) 946.5
Outlet Works, Single Round Conduit, with

Controlled Inlet
Length, feet (approx.) 350

Diameter, feet 9
Reservoir

Detention Reservoir, no Conservation Pool
Capacity at Spillway Crest (acre-feet) 20,500
Inches of Storage 2.4
Area at Spillway Crest (acres) 1,430
Capacity at Top of Dam (acre-feet) 52,000
Inches of Storage 6.1

Area at Top of Dam (acres) 2,910

Length of Reservoir at Spillway Crest (miles) 4.75

Benefits from this detention structure would be for flood control onlv.

The estimated cost is $25 million (see appendix D), and the BCR is 0.h5.
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Ames Reservoir (Authorized) (SR-1)

The previously authorized Ames Reservoir is shown on plate 2. The flood
control pool (elevation 976 NGVD) Is outlined o. pLir, . Th. h , jl.c

site is located on the Skunk River just norLh of Ai;. Thn, alitliori .- d
project provided storage for 5.2 inches of basin runoft with a full flood-
pool at elevation 976 feet NGVD. The storage was increased prior to
authorization from 3.6 inches of storage (Project Document Plan) at the
recommendation of the Board of Engineers for Rivers and Harbors. The
project was a mlti-purpose project to satisfy the needs of flood control,
low-flow augmentation, and recreation. Water supply was not a project
purpose. The authorized project cost was estimated at $17.5 million in
September 1968 and had a BCR of 1.5. Pertinent data for the authorized
Ames Lake Reservoir are listed below.

Ames Lake Reservoir

Elevation Area Storage
(Ft., NGVD) (Acres) Acre-Feet Inches

Top of Dam 992.0 9,200 240,000 14.7
Maximum Pool 987.5 7,500 195,000 11.6
Top of Flood Pool 976.0 5,000 124,000 7.4
Top of Conservation Pool 950.0 2,100 34,500 2.1
Top of Sedliment Pool 933.0 800 8,400 0.5
Flood Control Storage 950-976 -- 89,500 5.2
Conservation Storage 933-950 -- 26,100 1.6

The Ames Lake Reservoir also was analyzed for low-flow or drought condi-
tions. Reservoir releases during low-flow periods were maintained
according to the current low-flow demand of 10 ft

3
/s which satisfies

U.S. Fish and Wildlife requirements and is greater than the minimum flow
requirements of 2 ft

3
/s and 5 ft

3
/s for water quality and water supply

needs. The maximum period of record drawdown was associated with the
22-month drought from August 1955 to June 1957 (from full conservation
pool to full conservation pool). The critical duration from full conser-
vation pool to maximum reservoir drawdown was 18 months. A period of
record optimization of the elevation 950 conservation pool indicated that
the reservoir has a safe yield of 18.5 ft

3
/s which would satisfy present

demands.

The authorized project costs and benefits were updated to reflect cur-
rent conditions. Today's estimated cost for the authorized project is (
$72 million (see appendix D). The BCR is 0.71. The authorized project

therefore is not economically feasible.
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Ames Reservoir (Downsized)

An identified alternative to the authorized Ames Lake Project to reduce
the adverse impacts of the reservoir to to downsize the authorized proj-
ect. Although the authorized project is not economically fentbl today,
It is of interest to determine whether a smaller reservoir would bU
feasible. The conservation pool would be lowered from elevation 950.0
feet NGVD to elevation 946.0 feet NGVD which would provide a yield of
10 ft3/s. The limits of the flood pool are shown on plate 5. The top of
the flood control pool would be lowered from elevation 976.0 feet NGVD to
elevation 965.0 feet NGVD and would provide 3.0 inches of flood control
storage. The top of the dam would be lowered from elevation 992.0 feet
NGVD to elevation 982.5 feet NGVD. The 12-foot diameter tunnel outlet
would be relocated from a tunnel bored through rock in the left abutment
to a cut-and-cover conduit through the earthen dam embankment as shown on
plate 8. The spillway design would be adjusted appropriately and could
revert to the Project Document Plan arrangement which had a gated spillway
In the left abutment with the spillway crest located on rock. Flood
control storage would be reduced from 89,500 acre-feet to 51,000 acre-
feet. The top of the sediment pool elevation would remain at elevation
933.0, the same as for the authorized project.

The estimated coat of the Project Document Plan to provide 3.6 inches of
flood storage is $49 million. The estimated cost for a reservoir providing
3.0 inches of flood storage is $42 million (see appendix D). The respec-
tive BCR's are 1.11 and 1.21. Impacts to Story City would he mininiized,
but some residents, upstream landowners, and Interest groups hav~i sub-
mitted written statements opposing all reservoir development in the Skun'
River Basin above Ames. They oppose any project which might Interfer
with farNm-tile drainage, would take farmland out of production, or would
impact on the existing Skunk River greenbelt.

Bear Creek and Onion Creek Sites (SR-4 & SC-6) Water Supply

Streamglow shortages in the Upper Skunk River Basin are a problem, with
water supply being an acute problem during extended drought periods. The

water supply need is highlighted by the periodic shortages experienced at
the city of Ames which draws its water from alluvial wells (100 + feet
deep) along the Skunk River and Squaw Creek. (Iowa State University in
Ames is a major water user and is included when reference is made to the
city of Ames.) The authorized Ames Lake project included low-flow augmen-
tation releases which would enhance the inifiltration of river wat~r into
the well field during low-flow periods.

A site survey for other potential reservoirs in the upper basin found no
sites which would be able to function as a multi-purpose site such a% the
Ames Lake site. This is due to the fact that all tne identified sites
lacked both watershed size and storage capacity to function effectively as
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multi-purpose sitee. Thus, reservoir sites near Ames were selected for
further evaluation of their single-purpose water supply potential. Two
sites were selected: one on Bear Creek which is a tributary to the Skunk
River, and a site on Onion Cv-k wcitch is a tributary to Squaw Creek.
These sites are shown on plates 4 and 5.

The city of Ames indicated that their projected future water supply needs
will be in the range of 10 million gallons per day (mgd). The existing
city wells on the Skunk River and Squaw Creek furnish 8 and 3 mgd, respec-
tively, under normal conditions. During drought conditions, their yields
are reduced to 6 and 2 mgd, with supplemental help from pumping of Hatlt's
Quarry on the north side of town just west of Iighway 69 and low-1ead dil:n,
in the river channels pooling the available flows. Despite this supple-
mental pumping, a shortage of 2 mgd exists during drought conditions. The
city well field location would benefit the most from low-flow augmentation
on the Skunk River; however, augmented flows on Squaw Creek also would
recharge the superficial aquifer.

Bear Creek Water Supply Reservoir (Site SR-4)

The Bear Creek reservoir, located on plate 5, is the same as the Be.r
Creek recreational subimpoundment included in the authorized Ames Lake
project. The dam would be formed in part by the Interstate 35 Highway
embankment as shown on plates 9 and to. The estimated cost for the
reservoir development is $3.2 million (see appendix D). Due to the
limited storage capacity and poor base flow characteristics, the reservoir
would provide for no sustained low-flow releases. Outflows would occur
only when streani low causes the pool to exceed the outlet spii Iw.iy cret
and for emergency water spply releases which would upplenot *,xI ting
flows in recharging the alluvial aquifers through Ames.

The effects of sediment deposition on the reservoir pool detract from the
amount of usable storage available throughout the life of the reservoir.
Annual sediment yields were determined by the Soil Conservation Service
as part of their contract study for the Rock Island District, Corps of
Engineers, to provide input for the Upper Skunk River Basin Reevaluation
Study. The determined yield was 9,900 tons per year under present water-
shed conditions. For their Resource Protection Plan (RPP), the sedirwnt
yield would be 6,700 tons per year. Using an in-place density of 55
lbe/ft

3
, these two rates equated to 8.3 and 5.6 acre-feet of sediment

per year. The 'O0-year sediment deposition then would be 83() ,nd 5b
acre-feet. These quantities represented inactive pool ,lovatloos of 954.5 r
and 951 feet N(,VD for the Bear Creek reservoir.

The Bear Creek reservoir is incapable of saintaining sustained t t ts
flows throughout the two severe drought periods studied fr,sm Iune 1955 to
May 1957 and June 197b to August 1977. Any augmented streamilows less
than 5 ft

3
/s are judged to be insufficient to be a viable supplement to

Ames' water supply problems. Only when the emergency releases are com-
menced later in the drought periods are the pool drawdowns not encroaching

14



into the inactive sediment pool. A zero flow analysis indicates that the
bear Creek reservoir would provide approximately 4.5 months of sustained
5 ft3/s of augmentation to the city of Ames' well fields. Since the Bear
Creek reservoir is incapable of providing sustained low-flow augmentation
and resultant aquifer recharge, it must be viewed as providing only
emergency releases such as Hallet's Quarry pumping did in 1977. Release
and pumping rates are similar; however, the reservoir would be able to

provide releases for 4.5 months before being depleted.

ONION CREEK WATER SUPPLY RESERVOIR (SITE SC-6)

The site studied for the Onion Creek water supply reservoir is 1 mile
northwest of Ames on the Onion Creek tributary to Squaw Creek. The dam
would be formed by an earthen embankment with a concrete chute spillway
and saddle type emergency spillway as shown on plates 11 and 12. The
estimated cost for the reservoir development is $9.1 million. This
includes the estimated $6.5 million for lands and damages.

As with the Bear Creek Reservoir, due to limited storage capacity and poor
base flow characteristics, the reservoir would provide for no sustained
low-flow releases, only emergency releases.

The effects of sediment deposition in the reservoir pool detract from the
amount of usable storage available throughout the life of the project.
Annual sediment yields determined by the SCS were 7,000 tons per year
under present watershed conditions. For the RPP, th- sediment tield would
be 4,800 tons per year. Using an in-place density of 55 lbs/ft /s, these
two rates equate to 5.8 and 4.0 acre-feet of sediment per year; 100-year
sediment deposition then would be 580 and 400 acre-feet. These quantities
represent inactive pool elevations of 931 and 928 feet NGVD for the Onion
Creek reservoir. A zero flow analysis indicated that the Onion Creek
reservoir would provide approximately 7 months of sustained 5 ft

3
/s low-

flow augmentation when using area average evaporation rates.

Streamflow yield potential on both Bear and Onion Creeks is intermittent;
thus, base flow is essentially zero for both streams during droughts. The
Onion Creek reservoir has more usable storage and therefore is the "better"
water supply reservoir from the reservoir yield standpoint, even though it
is located on a drainage area 40 percent smaller than the Bear Creek
reservoir. However, as previously mentioned, the estimated development
cost of the Onion Creek reservoir is $9.1 million, as compared to $3.2
million for the Bear Creek reservoir.

A critical drought period analysis for the Ames Lake reevaluation deter-

mined the critical duration to be 18 months. From a hydrologic stand-
point, it is felt that a water supply reservoir for Ames must provide
beneficial low-flow augmentation for a minimum of 12 months. This allows
a 6-month lag for the existing aquifer to become stressed in before
emergency water supply releases are commenced. Neither of the two sites
provide for this recommended minimum 12-month capacity. Consequently, the
Bear and Onion Creek water supply sites do not appear to be viable alter-
natives for ensuring a reliable supply of water to the city of Ames.

... . . ---- - - - NIX ----



Pertinent Information

Bear Creek Water Supply Reservoir

Dam:Location (River Mle) I mile above
Skunk River

Legal Wl/4, Sec. 5,
T84N, R23W,
Story County

Water Area (Sq. Mi.) 31

Earthen Embankment, 1-35 with "Eyebrow"

Dam Across Bridge Opening
Height (Ft.) 54

Top-of-Dam (NGVD) 
982

Spillway, Erodible Broad-Crested Weir (Emergency)

Width (Ft.) 
275

Crest Elevation (NGVD) 
975

Service Spillway, Fixed-Crest Box

Inlet, Concrete Chute
Width (Ft.) 20

Crest Elevation (NGVD) 
970

Low-Level Outlet 
30" RCP

Reservoir:
Conservation Pool (NGVD) 

970

Capacity (Ac-Ft) 
2,650

Capacity (Inches) 
1.6

Capacity (Gallons) 
8,630

Area (Acres) 160

100-Year Pool (NGVD) 975.2

SPF Flood Pool (NGVD) 
979.2

100-Year RPP Sediment Pool (NGVD) 951.0

Pertinent Information
Onion Creek Water Supply Reservoir

Dame:
Location, River Mile 0.7 mile above

Squaw Creek

Legal NEI/4, Sec. 32,
T84N, R24W,
Story County

Watershed Area (Sq. 1.) 19

Earthen Embankment
Height (Ft.) 65

Length (Ft.) 790

Top-of-Dam (NGVD) 970
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Spillway, Saddle Type, Uncontrolled
Broad-Crested Weir, Grass-Lined

Width (Ft.) 200
Crest Elevation (NGVD) 957

Service Spillway, Fixed-Crest Box
Inlet, Concrete Chute

Width (Ft.) 10
Crest Elevation (NGVD) 950

Low-Level Outlet 30" RCP

Reservoir:
Conservation Pool (NGVD) 950

Capacity (Ac-Ft) 3,100

Capacity (Inches) 3.1
Capacity (MGallons) 1,010
Area (Acres) 200

100-Year Flood Pool (NGVD) 956.9
Maximum Flood Pool (NGVD) 967.5

100-Year RPP Sediment Pool (NGVD) 928.0

The Ames Reservoir Environmental Study in 1973 addressed the "Future Water
Supply Requirements and Alternative Sources of Supply at Ames." It

concluded then that, "at the median population and water demand levels,
the existing well field system must be augmented by another source by the
year 2000." The study also concluded that low-flow augmentation through

reservoir releases would definitely contribute to the water supply system
at Ames.

Development of small single-purpose water supply reservoirs by local
interests is not practical based on their high cost and unreliability.

In lieu of a multi-purpose reservoir, the city of Ames will have to provide
another source of water to supplement their needs. Alternative plans of
action considered by the city of Ames and Iowa State University include a
water supply management program to preserve the groundwater source
available in the Hallett quarry area and surrounding area on the north
side of the city. Also, additional well fields could draw water from the
valley alluvium or water table which would be a less confined system
hydraulically than the present well system which is located in a confined
portion of the surficial aquifer. Another source of water could be the
Jordan Aquifer. The smaller city of Nevada just east of Ames has wells to
the Jordan Aquifer. Ames, however, is hesitant about considering deep
wells (2,700 + feet) because of the initial cost ($2.5 million for 2 wells)
and chemical costs for water softening of the bedrock water which has
increased hardness and higher levels of dissolved solids.

AMES, IOWA, LOCAL FLOOD PROTECTION

The levee study area shown on plate 13 includes about 120 acres of commer-
cial and multi-family development and open space floodplain property on
the left bank of Squaw Creek located three-fourths of a mile above its
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confluence with the Skunk River in Ames, Iowa. The lower part of the
study area is subject to flooding from both Squaw Creek and the Skunk
River. The levee project area is divided by South Duff Avenue (Highway
69).

The Federal Emergency Management Agency (FEMA) published a Flood Insurance
Study (FIS) for the city of Ames in July 1980. The FIS was prepared by
the Corps of Engineers under contract to FEMA. Flood profiles and flow-
frequency information in the FIS were verified using current data and were
considered acceptable for use in determining required levee heights. The
levee alignment coincides with the FIS floodway limits based on a 1-foot
increase in 100-year water surface profile in accordance with State back-
water criteria.

The FIS 100- and 50
0
-year flood profiles differ in elevation by about

I foot. The designed levee profile coincides with the 500-year profile
with 3 feet of freeboard. The maximum levee height is 10 feet and the
levee fill would be obtained from excavated Ponding Areas A and B. The
flank levee along the Skunk River would tie into high ground just south of
Lincoln Way. at Borne Avenue. Upstream along Squaw Creek, the flank levee
would extend to South Fourth Street just west of Walnut Avenue. The levee
would protect commercial businesses along South Duff Avenue (Highway 69)
and apartment housing along South Fifth Street.

The area that the levee would protect is the most severely impacted area
in Ames during a flood. Flood damage also would occur to some homes and
businesses in the Skunk River floodplain from Lincoln Way south to the
confluence with Squaw Creek. Also, damage would occur along Squaw Creek
on the left downstream overbank from upstream of the studied project area
to just upstream of the Fourth Street bridge. Flooding would occur west
of Elwood Drive in the Iowa State University Center complex, but damages
would be minor since structures there were designed with floodproofing
measures.

Existing interior drainage facilities within the study area include the
storm sewers shown on plate 13. A 45-inch sewer and a 36-inch sewer would
be routed into Ponding Area A with a new outlet and gatewell located on
the upstream side of South Duff Avenue. A 36-inch sewer and a 30-inch
sewer east of South Duff Avenue would continue to outlet as is, with
excess runoff collecting in Ponding Area B, Gatewells would have to be
added at both outlets. Ponding Area A would be 5 acres in size and
Ponding Area B would be about 14 acres in size. Both ponding areas would
be excavated about 6 feet deep. The excavated material would be used for
the levee embankment. The 100-year storm was used as the design storm for
gravity flow conditions on both ponding areas. The 10-year storm was
selected as the design storm for blocked gravity conditions. Peak ponding
elevations were lower than the estimated non-damaging elevations at both
ponding areas, and pumping would not be required.
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The estimated construction cost, including real estate for the 500-year
level of protection, is $1,820,000. The estimated cost for 100-year pro-
tection is $.,740,000. The BCR for both levels of protection (including
future growth benefits) is less than 0.3. This lack of economic justifi-
cation does not warrant any further Federal interest in providing levee
protection for flooding at Ames.

Downstream Agricultural Levees

An analysis was made to determine the cost effectiveness of using agri-
cultural levees for flood protection on the main stem of the Skunk River.
A study area in Polk County was selected due to its high ratio of acres
protected versus lineal feet of main stem levee. The Skunk River
floodplain is typically the widest in Polk County and, thus, maximum bene-
fits would be achieved here as compared to a river reach with a narrower
floodplain. If agricultural levees are not feasible in this reach, it
could be concluded that they would not be feasible in other reaches of the
Skunk River. Studies were made in the early 1950's to investigate local
flood protection of lands in Story County downstream from Ames, in Polk
County, and in part of Jasper County. These areas have the widest flood-
plains in the entire basin. The plan was to provide a leveed floodway
along the main stem, diversion channels to collect hill runoff and

smaller streams, and leveed floodways to carry the flows of the larger
hill streams into the main stem. Those studies showed this flood protec-
tion to be economically infeasible.

The selected study area, as shown on plates I and 14, is located in sec-
tions 14, 15, 23, 24 and 25, T. 81 N., R. 23 W., Elkhart Township, Polk
County, Iowa. The levee would lie between river miles 205.2 and 208.6 on
the right overbank. The project levee would total about 2,,000 feet in
length with 18,000 feet fronting the river and 7,000 feet berving as
tiebacks. The protected area has an estimated 100-year floodplain of
1,500 acres, or 2.3 square miles. Previous studies have determined that
the current levee system, a spoil bank system, provides on the average
a 2-year level of flood protection.

To determine encroachments and levee offsets, a typical valley section was
determined at river mile 207. Quantities and costs were estimated for
agricultural levees to protect against 25-and 100-year frequency flows at
the study site shown on plate 14. The encroached flood level elevations
plus 3 feet of freeboard were used to determine top of levee elevations.
The levee section has a top width of 10 feet and 3 horizontal to 1 ver-
tical side slopes. Borrow was assumed available adjacent to the levee,
The estimated costs, including real estate and a 25 percent contingency,
are $2,750,000 and $3,200,000 for the 25- and 100-year levels of protec-
tion, respectively. These costs do not include provisions for interior
drainage. The benefit-to-cost ratios are 0.23 and 0.22, respectively.
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NONSTRUCTURAL ALTERNATIVES (FLOODPLAIN MANAGEMENT)

Nonstructural alternatives would typically include continuing floodplain
management practices to limit development in the floodplain which would
result in greater flood damage and economic losses. The city of Ames,
which has the greatest potential in the Skunk River Basin for suffering
urban flood damage, is participating in the regular phase of the Nationat
Flood Insurance Program. Local floodplain ordinances, as part uf the
program requirements, regulate development in the floodplain to minimize
future flood damage.

Most of the flood damage in the basin is to agricultural land. Nonstruc-
tural measures will not stop flooding, and it is doubtful if land-use
management plans could reduce economic losses. Many farms have most or
all of their productive land in the floodplain, and conversion to pasture
land or timber is not practical. Land evacuation also is not practical.
Land in the floodplain will be subjected to continued periodic flooding.

Soil Conservation Practices

The United States Department of Agriculture, Soil Conservation Service
(USDA-SCS), provided input to the Upper Skunk River Basin Reevaluation
Study by contract with the Corps of Engineers, Rock Island District. The
scope of work included a study of small structure sites in the Upper Skunk
River Basin as an alternative to control flooding. Because of the
topography, only five sites were identified as having potential as flood
prevention sites with drainage areas less than 5 square miles. None of
the sites identified had enough storage to provide an adequate degree of
flood protection. The total drainage area controlled by the five sites
only equalled 12.9 square miles, or 2 percent of the total watershed area
above Ames. According to the SCS, 30 to 50 percent of the drainage area
must be controlled by structures in order to effectively control flood
peaks.

Public Law 83-566 authorizes the SCS to work on watersheds with drainage
areas of 250,000 acres or less. Through Public Law 83-566, single-purpose
flood prevention impoundments are limited to 12,500 acre-feet of storage,
and multi-purpose use storage impoundments are limited to 25,000 acre-
feet. Based on evaluation of the potential impoundment sites identified
by the Corps of Engineers and the SCS, it is the opinion of the SCS that
an adequate amount of drainage area cannot be controlled under Public Law
83-566 to provide flood control on either the Squaw Creek or Skunk River
water-sheds above Ames, Iowa. The SCS report to the Rock Island District,
dated December 1985, is available under separate cover.
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Channel Modifications

Extensive channel modifications, including channel straightening and
widening, are not cost-effective in providing flood control. Channel
work in isolated areas provides very little added flow efficiency during
flood events. Isolated channel modifications cannot be considered a
viable alternative to reduce flooding in the basin. If funding is made
available, the Rock Island District will continue to respond to requests
for flood assistance under the Section 208 authority for channel snagging

and clearing assistanoe.

Early in the reevaluation study process, the Rock Island District videotaped
the entire reach of the South and North Skunk River in Keokuk County.
This was done at the request of the Keokuk County Board of Supervisors to
locate channel blockages, such as logjams, which were restricting channel
flow. Many people who attended an informational meeting about the reeva-
luation study in Sigourney, Iowa, on 19 March 1985, thought that channel
blockages from the Slunk River were adding to the flood problem in Keokuk
County. No obstructions were seen, however. The flat :iver gradient,
hillside erosion, and resultant sedimentation in the river channel, com-
bined with the meandering channel and overbank vegegation, undoubtedly add
to the inefficiency of the channel flow. A sterile treatment of the
channel to widen, deepen, and straighten it from the mouth upstream could
temporarily increase flow efficiency and reduce flood damages, but this
would be economically and environmentally prohibitive.

ENVIRONMENTAL STATUS - GENERAL

The environmental impacts associated with the previously authorized Ames
Lake Reservoir and alternatives were evaluated in a Final Environmental
Impact Statement (FEIS) prepared by the Rock Island District (1974).

Environmental data used to prepare the FEIS were obtained from the Ames
Reservoir Environmental Study, prepared for the Rock Island District by
the Iowa State Water Resources Research Institute (1973). Preparation of
a National Environmental Policy Act (NEPA) document would require updating
the database and impact analyses provided by these two documents for all
feasible alternatives. The U.S. Fish and Wildlife Service (FWS) provided
a Planning Aid Letter (dated 10 April 1986 and located in the correspon-
dence appendix) which discussed background resources and preliminary
impact assessment. That information has been incorporated into this
report. Studies would have been necessary for each feasible alternative
to assess the aquatic and terrestrial habitats impacted and to determine

m~tigation requirements.
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ENVIRONMENTAL CONCERNS COMMON TO ALL ALTERNATIVES

WATER QUALITY

Baseline water quality data only are available from the early 1970's.

Therefore, water quality data should be updated for any stream that would

be considered for impoundment.

A strong possibility exists for the formation of thermal stratification in

all reservoir alternatives. The drainage area would contribute high

levels of nutrients to impoundments, which may become overly eutrophic,

producing excessive amounts of algae and other aquatic organisms.

THREATENED AND ENDANGERED SPECIES

According to the U.S. FWS, only one species protected by the Endangered

Species Act of 1973, as amended, may occur in the study area. The Indiana

bat (Myotis sodalis) has been documented in Jasper County in the extreme

southeastern part of the study area. The bats utilize small stream corri-

dors with well developed riparian zones consisting of mature trees. They

roost and rear young under the loose bark or in cavities of dead or dying

trees. They feed over streams by flying beneath the overhanging forest

canopy, occasionally dropping to the water surface to drink. Studies

would have been necessary to investi-gate if suitable habitat exists in

the project area.

Prairie bush clover (Lespedeza leptostachya), a species proposed to be

listed as threatened, has been documented in Story County. The prairie

bush clover inhabits dry, mesic native prairies that are well-drained,

often gravelly, and located on hills of glacially deposited material and

river terraces. Studies would have been necessary to investigate if

suitable habitat exists for this species in the project area.

The bald eagle (Haliaeetus lpucocephalus) is found occasionally in the

tailwaters of Saylorville Reservoir, Polk County, during the winter. The

reservoir alternatives could affect the bald eagle positively by providing

additional open water feeding habitat in the area.

The Iowa Conservation Commission provided a list of State endangered spe-

cies which may be affected by various project alternatives. No detailed

surveys have been conducted in the study area. Such studies would have

been necessary for each feasible alternative.

Ames Lake Dam Site

Blacksoil prairie Special Interest

Prairie bush clover (proposed Endangered

for Federal listing)
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• Onion Creek Dam Site

Dissected grape fern Special Interest

Coral root orchid Special interest

Foxtail sedge Special Interest

. Dry Dam Site SE of Story City

Blanding's turtle Special Interest

Prairie white-fringed orchid Endangered

Bobcat Endangered

CULTURAL RESOURCES

District staff prepared a report entitled Cultural Resources: Upper
Skunk River Basin. Ames Lake. Iowa (February 1986) which summarizes the
status of cultural resource information and related compliance require-
ments. Preliminary information on the Skunk River Basin was collected by
staff from Iowa State University based upon archival research and a
limited sample surface survey completed in 1972. The results of this

study were described in the report entitled Stalking the Skunk (Gradwohl
and Osborn 1972). Fourty-three (43) prehistoric and 22 historic com-
ponents were located either in the field or in documents.

These archeological sites span 6,000 years of prehistory and about 150

years of the historical period. Remains range from prehistoric villages
and burial mounds to historic period farmsteads, cemeteries, and mill
sites.

Based upon nearly 20 years of archeological research at nearby Saylorville
Lake on the Des Moines River, Corps staff were able to construct a prelim-

inary synthesis cultural resources overview with geomorphological models.
The 506 archeological sites at Saylorville Lake serve as a fairly accurate

guide for determining the potentials of significant cultural resources in
the Skunk River Basin. Should any feasible project plans be formalized,
archeological, historical, and geomorphologcal investigations will have

to be conducted in accordance with the recommendation of the Iowa State
Historic Preservation Officer, in a letter dated 2 April 1986 (located in
the correspondence appendix). This recommendation was made after review
of the Corps report. The cost efficiency and timeliness of Skunk River
Basin studies would be greatly facilitated by using the massive comparative
database from Saylorville Lake.
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MAJOR ENVIRONMENTAL CONCERNS FOR EACH ALTERNATIVE

AUTHORIZED PLAN (AMES LAKE)

Numerous significant environmental impacts would occur if this alternative

were implemented. Permanent loss of 80 percent of the natural portion of
the Skunk River north of Ames would occur, eliminating the excellent pool
and riffle fish habitat and sport fishery (small mouth bass) occurring in
this reach. The lake-type fishery expected to develop in the proposed
reservoir would consist mainly of rough fish (carp, calsucker) and some
game fish if intensively managed.

Terrestrial resources and associated wildlife habitat also would be
severely impacted. The conservation pool would inundate about 400 acres
of forested land and full flood pool would inundate an additional 1,200
acres. This forested land is currently preserved as a greenbelt by the
Story County Conservation Board. The greenbelt was developed to preserve
the unique nature of this portion of the Upper Skunk River, while providing
recreational opportunities for the public. With the reservoir, terrestrial
resources would be reduced to mudflats at lower elevations, and to early
successional herbs and water-tolerant woody species at higher elevations,
depending on frequency and duration of flooding. The habitat value for
wildlife would be significantly less than the value of the existing

forested habitat.

AUTHORIZED PLAN (AMES LAKE) DOWNSIZED

The environmental impacts for this alternative are similar to those
described for the authorized plan. Because of decreased size of the
reservoir, a more abundant population of rough fish may develop. In
addition, a substantial portion of the greenbelt would still be inundated.

DOWNSTREAM AGRICULTURAL LEVEES (POLK COUNTY)

This portion of the Skunk River consists of a channelized stream with a
shifting sand substrate and spoil bank levees. Levee construction could
cause temporary impacts to fishery resources. Some improvement in the
wildlife resource may occur, providing no trees are removed from the pres-

ent river bank. Levee tops and slopes could be planted with species /
beneficial to wildlife.
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SQUAW CREEK DETENTION RESERVOIR

This alternative addressed a dry-bed reservoir [or only I tood cmL tr,

storage. There would be no water-based recreation and no take fishery.

Although a dry-bed reservoir avoids permanent inundation of terrestrial

habitat, intermittent inundation by floodwaters would still cause ecologi-

cal damage within the flood pool. Most of the existing plant and animal

communities would be eliminated over time.

AMES, IOWA, LOCAL FLOOD PROTECTION

Use of the tentative alignment would pose little impact to fishery and

wildlife resources provided that clearing of the trees along Squaw Creek
is minimized. Seeding of levee top and slopes with species beneficial to

wildlife could increase habitat values.

ONION CREEK WATER SUPPLY RESERVOIR

Although no fishery data are available for Onion Creek, a lake fishery

could develop with good game fish populations if properly managed.

However, the conservation pool of 950 feet NGVD would flood about 100

acres of mixed timber, which provides good quality habitat for a variety

of small animals and birds.

BEAR CREEK WATER SUPPLY RESERVOIR

Although there are no fisheries data for Bear Creek, it should have a

fauna similar to but smaller than that associated with the Skunk River.
Good game fish populations could be developed in the proposed reservoir

with proper management. Impacts to wildlife would be moderate due to the

open nature of timber resources and because most of the area is currently

pastured.

COORDINATION AND PUBLIC INVOLVEMENT

From the beginning of the reevaluation study in October 1984, the general

public, as well as State agencies and the local government, were kept

informed on the study.

A meeting was held in October 1984 in Ames, Iowa, with State, local, county,
and city representatives to review the purpose, schedule, scope, and objec-
tives of the study. Statements and/or comments were solicited from those

in attendance on their perceptions of the study.
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This meeting was followed by a public workshop in Ames on 12 December
1984. Approximately 400 people attended the workshop to exchange study
informat ion. Those who desired gave written comments and, if int.re.steLd,
could sign tip for individual meetings with Rock isa1d : )1 t ritt ro.pres;--
tatives. Approximately 80 percent of the people who attended were oot In
favor of the study and strongly opposed any major project on the Skunk
River in the Upper Skunk River Basin above Ames. Preservation of the
Skunk River Greenbelt was important to these people, and they favored ;oil
conservation projects to control flooding from the smaller Skunk Kiver
tributaries. Alternatives to the authorized Ames Lake project were
discussed, Including soil conservation practices.

In February and March 1985, public informational meetings were held in the
downstream communities of Oskaloosa, Pella, Colfax, and Sigourney, Iowa.
The Corps provided Information regarding the study and solicited public
input. About 40 to 50 people attended these meetings who were in favor ol
flood control hut not necessarily a large reservoir like the authorized
Ames Lake project. Again, alternatives to the Ames project were
discussed.

Meetings were held with the Iowa Department ot Water, Air and Waste
Management (DWAWM), the U.S. Department of Conservation - Soil Conservation
Service (USDA-SCS), the Iowa Department of Sol Conservation, and the Skunk
River Conservancy District (CD). I 4AWM was the coordinating contact tor
the State of Iowa regarding the study. The Iowa Legislature established
the CD in 1971 to preserve and protect the public Interest in the quant ity
and quality of the water resources of the District for future generations
through coordination of river basin and watershed management programs.
The CD, which is a State governmental subdivision, works in cooperation
with other agencies toward this goal. The purpose of these meetings was
to coordinate the reevaluation study with the ongoing Skunk River Basin
Study being done by the USIJA-SCS and the Section 22 work support ing; the
basin study.

In January and February 1985, Corps representatives '-nade presentations on
the reevaluation study to the American Society of Civil Kog ineer , Water
Resources Design Conference, and the Iowa (liapter of the aunrican Ftsheries
Society.

In March 1985, the Corps held a public intormational neet ing in Story
City, Iowa. Some 60 people attended this meeting, reprsenting theoselves
as well as various interest groups. Groups represented includ-.i te Story
City City Council; Story Countyi Hamilton County; Story County Faro Bureau;
Sierra Club; Big Blue Stem Audubon Society; Story Cointy Conservation Board;
Jewell, Iowa; Randall, Iowa; Roland, Iowa; and the Rolind-Story Board of
Education. All of these groups voiced opposition to a major project on
the Skunk River or its tributaries and were basically opposed to any
reservoir development above Ames. Again, alternatives to tht" Ames Lake
project were discussed at the meeting.
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On 26 March 1985, Rock Island District personnel gave a briefing on the
study status to the Iowa Inter-Agency Resource Council (IARC) at the
invitation of DWAWM. State agencies represented, in addition to DWAW'I,
included the Iowa Department of Soil Conservation, Iowa Geological
Society, Iowa Conservation Commission, Office of Planning and Programminj,
Iowa Energy Policy Council, Iowa Department of Transportation, and the
Iowa Department of Agriculture. Alternatives to the authorized Ames Lake
project were reviewed, which included smaller impoundments, levees,
nonstructural methods, soil conservation practices, and channel modifica-
tions. Proposed cost-sharing requirements were reviewed. The council
made no recommendations, but were interested in knowing the study results.

In March 1985, Corps representatives met in Ames with local interest
groups. Those attending the meeting were from the Story County Conserva-
tion Board, the Citizens Advisory Council to the Story County Conservation
Board, the Big Blue Stem Audubon Society, and the Sierra Club. Project
alternatives were discussed. It was reported that the authorized project
did not appear feasible today, but that a smaller, down-scaled reservoir
project may be economically feasible. The history of the Skunk River
Greenbelt development was discussed.

In May 1985, a folowup meeting was held with the city of Ames and Iowa
State University to review water supply needs and possible sources.
Single-purpose water supply reservoirs were discussed in lieu of deep well
sources.

Coordination meetings were held with the USI)A-SCS in May 1985 and December
1985 to discuss the scope of work and final report preparation f)r SCS
study input to the reevaluation study.

Public Intormation Fact Sheets providing a 4 -page status of the study wer,
circulated in October 1985 and again in July 1986. The July 1980 study
update summarized the study results to date, indbrat ing that a down-sc.ll,'d
Ames Lake project appeared to be the only economically feasible alternative
which would offer some reduction in basin flooding.

The Corps held a meeting on 11 August 198b with State of Iowa and city of
Ames representatives. The only economically feasible project was a down-
scaled Ames Lake project with an estimated cost of $42 million. The total
estimated non-Federal cost share amount was $18.25 million, with an esti-
mated annual non-Federal operation and maintenance cost of $1.75 million.
Rock Island District asked for the State of Iowa's and city of Ames' views
regarding project sponsorship and implementation of such a project.

Followup letters were received in August 1986 and September 1986 fron the
Iowa Department of Natural Resources (IDNR) and the city of Ames. 'he IDNR
said that they did not support the smaller reservoir, nor did they have any
interest in cost-sharing the prelect. Purthermore, the city of Ames said
that the city was not interested in sponsoring the scaled-down project.
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A meeting was held on 26 August 1986 in Ames, Iowa, at the r.,quest 0

local interests to review study preliminary findings. Pie 1,-rter tr ,,

the IDNR showing no support for the scaled-down reservoir was r-.d it

meetings with (IDNR) approval. The ,ajorit v ot people wt.re pLi.a-.1 " t

the IDNR letter because they were opposed to a project.

On 9 September 1986, a meeting was held with the Skunk River .n ,rvan

District Board to review the study and lack of project support.

CONCLUS IONS

This study was conducted in accordance with the PrincipLes and (uideliie,

for Water and Related Land Resources Planning for the purpose of reeval-

uating and rtformulating the authorized plan to rmeet current problems vid

needs for flood control, low-flow augmentation, recreation, and water supplv.
Alternatives to the authorized plan also were evaluated. These alteroat ives

included smaller reservoirs, levees, nonstructural methods, soil cousor-
vation practices, and channel modifications. All of the alternatives were

screened first based upon hydraulic and economic .)os iderat tons. Feas ihlo
alternatives then would have been screened further based upon envirnmen-
tal and soci l considerations ant on the preferences of local tnter,-sis
and project sponsor.

AtrTNORIZE) AMES LAKE PROJECr

Ihe previously authorized Ames Lake project is not *,.cnonicillv tveos ih-

today. it has a BCR of ).71.

SMALLER RFSERVOiI S

Many sites were analyzed, but all except four were eliminatod bccaose )I
insufficient storage capacity. A detention dam was investigated on Squaw
Creek, with a BCR of 0.65. Sites on Onion Creek and Bear Creek were

studied as single-purpose water supply sites for the city of Ames. Pe

estimated development costs for these sites, which is totally lion-Federail
for water supply, were $9.1 million and $3.2 million. These costs, com-
bined with the unreliability of these sites, made this an unattractive
option for a water supply source for the city of Ames.

A scaled-down reservoir at the authorized Ames Lake site is economically

feasible, with a 8CR of 1.2. A smaller Ames Lake project weaild provide
3.0 inches of flood storage at an estimated cost of $42 million. It would
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pr,,vide some t I ood re I iet , lugmecrt low SklL t if, 6 -i- j I. . , ', v I,!,

water suppl y sour e ror Ames, aIthough it al! - w . i Iva. :, : ,t . . ,

existing, Skunk River (Ireenbelt and tos.le re-, it t0 - se c t! -, k! -ir.-: t

exist. However, Mitt gat ton efforts woul,1 proit. i ~- ri .ii! 1 ,1 ;,,r-
tunit tes with a dam and reservoir. The .)n ,/I ,it I ). ,, - ,i p :d . it

vat ion 94ib feet 4GVD, covering 1, 5* ) surtac c ,r-- ! t '. . -, , ,

reservoir. "This (ompares to a conservat tim ,. .li-v.it I i ts

and 2 1, il1, stirtacs- ao re., t r , tIe authori sei %ns ' , ii r , . I. t - 1 V t

t lood pool woul I he -It eVevat ion 9(3 te.'I' ci , e " .

acres, compared with e levat tin ' o tee t ' VIi I v.r , i .
authorized project. T'he Project Documen~t H! i- ir.-iJ I -o: I.. :' - .

flood st orage had a - st it $49 al lion Ani hi:K .:

LEVEE:S

Ames, lows, receIves t' ost urban tlood Jamag,- 12 tit, i... ,.
protection pro Jects t or 5Io and 1'I-year Ievels -t 1r,9 v, t t w r k.s-.

would cost an eat imated SI.M million trd Si.' -ntl[itn, r,.S--t I ,e wi
t
:

BCR's ,lower tan ,. .

About Ks percent ot the est [mated 10)i ,I101" r('[eS sohi jc t I oi, 4' ,M

Basin tlooding is used tor agricultural lufd. :,,rps 1 j.I c -. 'r i.,!,-
in 1950 showed that agricultural levees were ni t +-i l t) n .. ii. k i"

of this reevaluat f )n, agricultural leveeS Werv stkidt(It I 'r s: iT- 1 i 1' .-

Count v as having I, cii-res in the l(0-vear ! ,kii i, I .it It I.t - t--
for 2a- and ,)-o-year levels ot protect it a.ri,- . . i .

million, respect lvel!, wltoi BCR's it , .2. itii

40NSrxKt(;rJTAI. AI.[l.XNAI I VES

Mie c t v ,t Am(-. i a irt i, ipat iig I - ,if I - , r .i , *-

which regulate ev.I pment in the' t,,,,di it , t 'i -

SInce most -it tie hasi Ii lI ind suubject to I i)tj i I' I- , r .

version or evaco at i in Ire not pract ical. The l. i ' .. ,, a t, ,

reduce f lood damage., wor Id he to past r.land r 'V -a is a - ti:-nb :. i

This, of course, would serve the best inter- % '' ;r, - !I

farm the land.

SOIL CONSERVArioN PRACTICES

The Upper Skunk River Basin is not condo, lve t,, wit -rshei pr *,,4 t ,. i ,

would help to lesson the flooding problem t any ipprc-J ilh,. dit r, '. Th11

and other relative information pertaining to the Ilppor Skunk Riltvr Ka, i-1
was provided in a December 1985 report prepared by the SIDA-S' undt r ,it-
tract with the Rock Island District, Corp6 ot Eng ineers, as .sulpplemient il
information to this reevaluation study.
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CHANNEL PODIFICATIONS

Channel nodifications such as wideniing and straightening would not provi3v
an economical solution to the basin flooding.

S LUVARY

T here is a signiticant flooding problem in the Skunk River Basin which will
have a large adverse impact on the local, State, and Federal economy with
the probability of catastrophic damages during large, infrequent floods.

The previously authorized Ames Lake project is not feasible today. The

only economically feasible project today is a scaled-down Ames Lake proj-
ect at the original iuthorized project site. This project would have 1
tirst cost of approximately $42 million with a BCR of 1.2 and provide 3.0
inches of flood storage. The estimated non-Federal cost under the current
cost-sharing guidelines would be about $18 million.

Neither the State of Iowa nor the city f Ames support this project or
have an Interest in sponsoring it. Letters from the I,)NR and the city (A
Ames are included in the pertinent correspondence appendix. Furthermore,
there remains strong individual opposition to the project, as Indicated by
the resolutions for project deauthorization included in the pertinent
correspondence appendix.

k ECoMES DAT I ,

I rec, mneid i, i rt her FeIer i I Invest igat ion st .s I ed-d,1w! A, .s Lake
pr-,ject due the I i , t .i potent tal sponsor.

l)udley'!e / 
Hanson, P.E.

Chief, Planning Division
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GENERAL REEVAI;JATWoN RP(JRT

UPPER SKUNK RIVER BASIN, IOWA

(AMES LAKE)

APPENDIX A

HYDROLOGY AND HYDRAULICS

SECTION 1 - INTRODUCTION

GENERAL

This appendix includes the hydrologic and hydraulic analysis of the Upper

Skunk River Reevaluation Study's alternatives for flood control, low-flow

augmentation, and water supply within the Upper Skunk River Basin. In-

cluded in the analysis is a reevaluation and a downsizing of the authorized

Ames Lake project. Additional alternatives, including smaller tributary

reservoirs and levees, were studied for providing flood protection and

water supply along various reaches of the river from the stream gage near

Oskaloosa, River Mile 147.3, to the upper reaches of the basin. The

hydrologic and hydraulic analysis was conducted on a reconnaissance level

using existing data to determine the beneficial impacts of each alter-

native. Hydraulic design was limited prim -ily to the conceptual ,izing
of structures such that construction costs could be projected. The Skunk

River Basin is shown on plate A-I.

SECTION 2 - SKUNK RIVER BASIN CHARACTERISTICS

G ENI RAL

The Skunk River Basin is located in Iowa, extending from the north-central

region of the state to the Mississippi River in the southeast. A total
watershed area of 4,652 square miles includes 4,355 square miles drained

by the Skunk River and 297 square miles of direct Mississippi River
drainage near Fort Madison and Keokuk. Nearly all of the basin land is

utilized as farmland, with 77 percent in cropland. The basin covers 7.7

percent of Iowa and lies in parts of 20 counties. The basin has a long,
narrow configuration with a length of 18n miles and a maximum width of
40 miles. Its average width is 24 miles.

The Skunk River (now officially designated by the U.S. Geological Survey

(USGS) as the South Skunk River above the ronf luence with the North Skunk
River) begins in hlami Iton County about 264 river Ili ls upstream from its
mouth. The total fall from source to mo th, 9 miles below Burlington,
Iowa, is about 680 feet.
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BASIN CHARACTERISTICS

Physiographic conformation of the Skunk River Basin was determined by
glacial activity and subsequent periods of erosion. The basin is divided
into an upper area of youthful topography covered by Wisconsin drift and
a lower area of more mature topography in which the river and tributaries
have extensively eroded into older drifts and bedrock beneath. In the
Wisconsin drift, the upper one-fourth of the basin, the topography is
gently rolling and natural drainage is poor, although runoff has been
accelerated by artificial drainage. From the source to 5 miles above

Ames, the river valley is narrow and shallow. At this point, the bluffs
rise to a height of 75 to 100 feet above the riverbed and continue until
immediately above Ames where the river enters a preglacial valley.

Immediately below Ames, the Skunk River is joined by Squaw Creek and the
valley widens considerably. The lower three-fourths of the basin con-
sists of loess-covered ridges and level uplands with floodplains that

are mature and well developed. Typically, abrupt topographic relief

occurs between uplands and stream valleys in the lower region.

CHANNEL CHARACTERISTICS

From Ames to the eastern Mahaska County line, the Skunk River floodplain

is relatively wide, reaching a maximum width of about 2 miles in Polk
County. The formerly meandering river in this reach now flows in a

straightened channel. This straightening was accomplished in the early
1900's by several drainage districts organized under State law. In
Keokuk, Washington, Jefferson, Henry, Des Moines, and Lee Counties, the

river meanders naturally through narrower floodplains. Above Ames, the
channel is predominantly unaltered and in its natural state.

Average channel slopes of the Skunk River are 5 feet per mile for the upper
4 one-fourth of the river, 1.5 to 3 feet per mile for the next one-fourth,

and 1.2 feet per mile for the lower one-half. The channel varies in

cross-sectional. area form 1,000 square feet at Ames to 5,000 square feet
near its mouth. Bankfull flow varies from about 3,000 cubic feet per
second (ft

3
/s) at Ames to 17,000 ft

3
/s near Augusta, Iowa.

CLIMATOLOGY

Weather in the Skunk River Basin is characterized by hot, humid summers
and cold winters, typically described as mid-continental. The weather is

dominated by warm, moist air moving from the Gulf of Mexico and cold, dry
air moving from the Arctic polar regions. Rainfall is adequate for crop

growth if properly distributed. Droughts have occurred when rainfall has

been inadequate.

A-2



The U.S. Weather Bureau maintains numerous weather stations in tne basin.
Normal annual precipitation varies from 35 inches in the lower basin to 30
inches in the upper basin. Average annual snowfall ranges from 24 to 34
inches, respectively. Average annual runoff for the Upper Skunk River
Basin is 5.5 inches. Average annual pan evaporation for central Iowa Is
about 50 inches, with lake evaporation running about 70 percent of pan

evaporation values.

STREAM GAGING STATIONS

There are three active stream gaging stations on the Skunk River: above
Ames (mile 228.1), near Oskalcsa (mile 147.3), and at Augusta (mile
12.5). Drainage areas at the gages are 315, 1,635, and 4,303 square miles,
respectively. An inactive gage exists below the Squaw Creek confluence
below Ames (mile 222.6) with a drainage area of 556 square miles. Also
in the Upper Skunk River basin is a gage in Ames on Squaw Creek with a
drainage area of 204 square miles.

FLOODING CHARACTERISTICS AND HISTORY

The Skunk River frequently overflows its banks, resulting in extensive
agricultural flooding. Most of the flooding generally occurs in June with
localized flooding occurring throughout the growing season as the result
of local heavy rainfall. Floods of lesser magnitude sometimes occur
during the spring snow and ice thaw in conjunction with moderate rainfall.
Flood records at the stream gage above Ames are available for the period
from October 1920 to September 1927 and October 1932 to September 1984.

Discharges for major floods above Ames are listed on table A-I, along with
the corresponding flow at the downstream Ames and Oskaloosa gages. It
shoull be noted that, for 3ome floods, the peak discharge at upstream
gages is greater than the peak discharges at downstream gages. This is
a result of attenuation due to valley storage.
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TABLE A-I

Floods of Record

Discharge, ft3/,

Date Above Ames Below Ames Oskaloosa

June 1954 8,630 7,980 5,420

May 1944 8,060 10,000 37,000

June 1947 6,550 --- 20,000
March 1960 6,210 9,26o 14,800

June 1974 5,780 7,800 9,280

March 1951 5,320 --- 6,700
April 1965 5,260 7,340 11,200

June 1975 5,230 14,700 9,740
July 1983 5,150 -- 10,900
June 1984 5,020 --- 12,200
March 1979 4,980 9,430 11,100

FLOW CHARACTERISTICS

Skunk River streamflow varies significantly throughout the year and at
times drastically from year to year. The bulk of the streamflow occur-
during high river stages, which roughly parallel the distribution and
seasonal variability of precipitation. The average flow and 7Q1O flow of
the Skunk River at the gaging stations are listed in table A-2. The
average flow is the arithmetic mean of all surface flow during the period
of record for the site. The 

7
Q1O flow is the minimum average streamflow

expected to occur during 7 consecutive days with a recurrence interval of
10 years as predicted by the period of record. This 'low level has been
established for water quality control purposes. Flow-duration values for

the Skunk River above Ames are shown on table A-3.

TABLE A-2

Skunk River Flow Values

Drainage Area Average Flow 7QI0 Flow

Location (mi
2
) (ft

3
/s) (ft

3
/s)

Above Ames 315 150 0.1
Below Squaw Creek 556 295 0
Oskaloosa 1,635 890 10
Augusta 4,303 2,350 30
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TABLE A-3

Flow Duration on Skunk River Above Ames

Percent of rime

Flow (ft3/s) Equalled or Exceeded

0 100.0

1 95.3

2 91.5

3 87.3
4 84.7

5 82.6

10 75.1

20 65.4

50 48.5

100 32.8

200 19.0

300 12.6

400 8.9

500 6.7

1,000 2.5

2,000 0.7

SECTION 3 - METHODOLOGY

HtYDROLOGY

Three netlh,2; wetr used in computing hydr., graphO and I tow freque'cies

tin te(, ,I nk (iver Basin. One method, the 1.S. Water Resources

Council Buil let in klTB Guidelines for Determining Flood Flow Frequency

methodology was used for determining flow-frequency relationships on

those stream reaches that were gaged. The Rock Island District's Draft

Report Skunk River Basin Flow-Frequency Study documents the Bulletin 017B

Modified Log-Pearson Type III flow-frequency analysis on the Skunk River.

Of note is the introduction of a skew factor into the statistical analy-

seS. In the 1960's, a zero skew was used in the flow-frequency studies.

Present methodology dictates gaged qtation adopted skews of -0.4 above

Ames and -0.5 below Ames on the Skunk River. Adopting negative skews
decreases flow-frequency values compared to using a zero skew. ' ole A-4

lists a comparison of flow-frequency values for the two Skunk Riv-
gages at Ames. Plates A-2 and A-3 show the presont flow-frequency curves
for the Skunk River gages near Ames.
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TABLE A-4

Skunk River Flow Frequency at Ames

Frequency Flow (ft
3
/s)

Above Ames Below Armes

1968 1985 1968 1985

2-Year 2,700 3,070 4,900 6,110

10-Year 6,100 5,690 10,950 10,400

50-Year 10,500 7,830 18,000 13,600
100-Year 12,500 8,680 22,100 14,700
200-Year 15,100 9,510 26,400 15,900

A comparison of the 1968 and present flow frequencies at the Oskaloosa

gage shows a significant reduction in higher flow values despite the

current station adopted skew of +0.2. This is due to the 1968 design
study's correlation of Skunk River flows at Oskaloosa with those at Augusta

resulting in a significant over-estimate. The now-recognized charac-

teristic of flow attenuation at the Oskaloosa gage is documented in the
Skunk River Basin Flow-Frequency Study. Table A-5 lists a comparison of
flow-frequency values at the Oskaloosa gage. Plate A-4 shows the present

flow-frequency curve.

TABLE A-5

Skunk River Flow Frequency Near Oskaloosi

FreqCuenry Flow (ft 
3
/s)

1968 1985

2-Year 8,05() 8,250
1O-Year 20,000 13,500

30)-Year 35, 500 23, 200
l1i)-Year 44,000 26,900
2 00-Yea r 54,000 30,80u o

At Augusta, a comparison ot the 1968 and present flow frequencies also

shows a significant reduction in the higher flow values. This is due to
the use of a station adopted skew of -0.3 instead of the zero skew analysis
used in the 1960',. The current flow-frequency plot and data are shown on

plate A-5.

The Log-Pearson Type Ill flow-frequency plots for the Squaw Creek gage in
Ames are shown on plate A-6. An adopted station skew of 0.1) was used for
the Squaw Creek Basin. A comparison of past analyses on Squaw Creek is
discussed in Section 8.
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The second hydrologic method used was the method presented in the Skunk
River Basin Flow-Frequency Study for ungaged reaches of the Skunk River.
This method was used to determine values on the Skunk River in Polk County
for the agricultural flood control levee alternative.

The third hydrologic method used was for interior areas, ungaged tribu-
tary streams, and the upper reaches of the Skunk River and Squaw Creek.
Synthetic unit hydrographs were obtained using Clark's technique. Clark's
is based on the drainage area, time of concentration, and a basin storage
attenuation constant. Flood hydrographs were computed by applying
rainfall/runoff derived from Technical Paper No. 40 to the unit
hydrographs.

HYDRAUL ICS

Water surface stages for floods of selected recurrence intervals were
determined at index stations for determining reservoir flood control bene-
fits. These index stations were the four gaging stations on the Skunk
River and the gage on Squaw Creek in Ames. The current USGS discharge
rating curves shown on plates A-7, A-8, A-9, A-I, and A-1l were used in
determining the stage-frequency curves. For the Squaw Creek local flood
protection levee analysis, the water surface profiles from the Ames Flood
Insurance Study were used for the initial evaluation. On the Skunk River
through Polk County, approximate profiles were computed by the U.S. Army
Corps of Engineers' computer program HEC-2-Water Surface Profiles. The
HEC-2 model was calibrated to experienced flood profiles.

SECTION 4 - AMES LAKE REEVALUATION

F.NERAl,

The Amies Lake project would be a multi-purpose reservoir located in central

Iowa. The project site is on the Skunk River at River Mile 220.6 near the
northern city limits of Ames, Iowa. The dam site is shown on plate A-12.
Project documents specified an 85-foot-high dam which would impound runoff
trom an upstream drainage area of 314 square miles. Pertinent data con-
cerning the authorized reservoir project are summarized on table A-6.
Operating plans originally included a monthly varying low-flow release
schedule averaging 22 ft 

3
/s and a two-level high-flow release schedule of

3,000 ft 3/s from I)ecember I to April I and 1,()()i) ft3/s from April 1 to r
December 1.

A-7
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TABLE A-6

Ames Lake Reservoir

Elevation Area Storage

(Feet NGVD) a/ Acres Acre-Feet Inches

Top of Dam 992.0 9,200 246,000 14.7

Maximum Pool 987.5 7,500 195,000 11.6

Top of Flood ool 976.0 5,000 124,000 7.4

Top of Conservation Pool 950.0 2,100 34,500 2.1
Top of Sediment Pool 933.0 800 8,400 0.5
Flood Control Storage 950-976 --- 89,500 5.2
Conservation Storage 933-950 --- 26,100 1.6

a/ National Geodetic Vertical Datum of 1929

SITE ANALYSIS

The sequential operation of historic recorl for the Ames Lake project

was remodeled and updated to Water Year 1983 using the U.S. Army Corps
of Engineers' HEC-5 Simulation of Flood Control and Conservation Systems
computer program. The HEC-5 model utilized average monthly flows on the
Skunk River and average monthly evaporation rates. Input parameters
included the revised low-flow release schedule reflecting current require-
ments of a constant 10 ft

3
/s and a seepage factor of 5 ft

3
/s. Plots of

the operational reservoir pool elevation hydrographs and monthly inflows
are found on plates A-13 and A-14.

The period of historic record for simulated reservoir operation dates frota
October 1920 to September 1927 and October 1932 to September 1983. The

period trom October 1927 to September 1932 represents synthetic data.
Reservoir elevations during periods of flood control storage, elevation
950-976, on the plates are approximations based on average monthly inflows
and outflows. Thus, the Rock Island District's computer program Ames
Reservoir Flood Control Simulator was used during periods of flooding to
determine maximum reservoir pools and outflows based on daily inflows.

Five floods have occurred in the 58 years of record which would have
resulted in the reservoir pool exceeding elevation 970. Table A-7 sum-
marizes these events. As listed, none of the flood events reached the
full flood pool elevation of 976 feet NGVD.
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TABLE A-7

Peak Ames Lake Reservoir Elevations

Res,-rvri r LI ovai o
Date _(Feet. N(;vL))

June 1944 974.5S
June - July 1947 97 3.8
July - August 1969 973.4
June - July 1974 973.0
July 1983 972.6

The reservoir holdouts determined by thle Ames Reservoi r flood control
simulation were used to modify natural flows reorded at the Skunk River
gage Located immediately be low the Squaw Creevk con hene ii of Ames.
The natuoral f Low-trequency values at this gage ire presented in sect ion 3.
'Me modifited f low-frequiency was computed usilng the iimt- rnet hodology with
the modif ied peak flows in in all-year afnn-il event anal vsf a. T1he natuoral
and modified flow-frequency curves then were applied to the rat ing curve
for this index st at ion to obtain the reSii t anlt stagei-I requiencc curve,-*.
These st age-f reqilency cu rves were uised to det e ranne the I lood control
benefits of the reservoir and are shown on plait, A-I).

Similarly, a mod ilted tlow-f reqaency anal vs is it thli downsatream gaginog
stat ions near -iska loosi anid Auigust a was per I oI tired. - , r mod it i ed cond i -
ti on s , Amnes Resre r voitr In ofdou t s we re routed Iist ii , t fo.- lat onm su,,, s alIve
average lag method. Travel times of I and :.-, dli-;s N r17 s' Rut ed
holdouts were ttt otd rm the oat oral I w;v~ Is- 1 i ld tIlow ire-
quencv was compulted. Fhc re sultant st age-t reputiro, -urces ire show. oil1
plates A-Ih aol A--il.

mosqt it the flood, li ois n tilie Skunlk Ri V.i- kr. a ri-kl'iii rl Ia-rao-
thos, 1 r-,1 -eoir in ,i Wa done. DW I T 1 '. IF I- n " pr iod u sCe1 wi
A pril I l'n.I l.k, ie Der Vh v . tr anaIvsl 5 I * , 1,i t I! the sin, process is,
wAs s ,e.; : r tle i1--,cir i4navis , extp t,)i I-i -i-iq Inc pek i lo)ws which
) ,;I crre luIitring t

1 
n p-veat. Fl rst , oat iral Iu tp\o to1,w vailues were

Ieeoe itt1"Aw- ra I rde at at ilis.; xn-t , -1r,- ke.r vnr iI)Id'Iit s
de r'e r i i te I trumItl te t I, r in nt ro ' resoer vol r -i i K it in we re r inited

( eI 11w tt+ liTi iii s ti l)t r ic ted t rolm t Ii n a o t irri w ,W irll! oI tedVk I I OW-
f reqijeric was-i rep ite,,. Mhe result Ant It - ii ut I in, mid ilit led

stage-t re~luencn curve atlthe ageS beloW -iT1'-, 1-1- (1 :0I ki is re

s hown on plates A- IN -mi .A-19, respe ctivelv.

required 1I) ft ar/ lhow. Mhe maximum drlw 1rW- pelod Wis i-s ,-ilte- with
the 22-month dr,ni,1lrt fromn AugustL 1955 to tune P)' irim fill cionservat ion
spool to frill consIrv~lit ol pool). The 1rl-ntl 1,l itt )n roll trill lnor-

vat ion purl to maximujm re-nervol r drawdown. WI-,, Is4 'ra ir *-Sr - penriod
ofi recordi loptimizatioin 'I the' 95r cneratI p- I tI ld i -it el t lhe rese r-
voI r ti4 hive I sa t'1 vie Iif of IN f tI s.
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A preliminary evaluation of the maximum reservoir outlet capacities usinig
present day methodology, *IEC Probable Maximum Storm - IiMR52 indicated that
the maximum pool would increase from 987.5 to 988.6, resulting in 3.4 feet
of freeboard instead of 4.5 feet. Original design required 3.7 feet.
Future freeboard studies may dictate a alight increase in dam neight or
spillway width; but, overall, the original Azes Lake outlet capacities are
acceptable for present reevaluation studies. A Standard Project Flood
(SPF) routing from the earlier design studies would remain uinchanged with
a peak reservoir level of 981.8 feet NGVD, and peak inf lows and outflows
of 43,950 ft3/s and 28,700 ft3/5, respectively. Thus, no major modifica-

tions to the original dam design are necessary.

SECTION 5 - A14ES LAKE - DO~WNIsryg

GENERAL

One of the studied ,ilternat iv,,s to the autlicrized .ines TLake prjoct I, ,
reduce the cost and adverse Impacts of the roervoi r bylow iownizig tie

project design. The scenario invest igated Was to opt imi?:to the conor-
vat ion st orage at a -safe yield of I0 ft s and to) pr e 1.ie 3. 1 inches )t
flood control storage. Rese;,rvoir pool levels, ;;pi1I w.iv olovit ions, 111
top-of-dam elevat ions were analyzed with thle new parimvtr uid r'.vtsed
accordingly. Perti[nent dit a conce rning thle dowits iteol Vi .. ik, h r
a Iteriat lye are summa riz ed on t able A-8.

TAHLI' A-8

"Va- 1 t )I \ie- - I

1' X(v) i\ rum 1 -~

')p Fl I a'd nt t ,I' P ,'.

!o ''edl it io ! 1, 1.. 1 ,")

F I md (:,it ioI It rio' oh-9t ,- 1 1

G( 1l-;erVit ins1 'St oI all, 4 9 -144 t,'*

e sequential 'periori oit 'iiht or ic record 'r 1,w S (-->:

Reservoi r was mile led it gthe 1k-S- compit orr ites. sic iit- theo

IIEC-5 model t [tilizel average, monithly t lows 1in theo kRiS -r, iver ii ,
monthly evapor~it Ion ritesq, 1 a ft/s seeplage t sit it, inil liti I ir f lood
ciontrol operatinog ii in tor reservoIr releases ts Iestrie

4
p
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An HEC-5 yield opt imizastion indicated that 26,650 acre-teet of stor~i,'eo
was required to provide 10) ft

3
/a as a safe yield. This opt imizat ion

includes a sediment pool of 8,400 acre-feet and 5 ft3 /s of seepagec. Ahe
26,650 acre-feet storage value equates to a r-servoir pool olovat ion of
946 feet NGVD. Three inches of basin flood storage equatces to -Vi, 25IJ
acre-feet of needed storage above 946 feet NGVLJ, result ingq i fill f lood
pool ele,'ation of 965 feet NGVD.

Plots of the operational reservoir pool elevation hydrographs and monthly
inflows are found on plates A-20 and A-21. Again, the time period from
October 1927 to September 1932 represents synthetic data. Reservoir
elevations during periods of flood storage are approximat ions based onl
average monthly inflows and outflows. Thus, a convolit ion oIf prtevius anid
new data from the Ames Reservoir - Flood Control Simulator computer model
was used during periods of flood storage to determine reservoir pools and
outflows based on daily inflows. Eight floods have occurred in the 581
years of record which would have resulted in the reservoir pool reachilg
full flood pool. Table A-9 lists these events.

TABLE A-4

Floods Reaching Full Flood Pjol

June 1944
June-July 13s,'

June 19,).

April lNh,

Jul v-August I~c
June 1 47 4

Juine-Julv 1,4
May 19R~

As with t he 2it lt r oOd ont ro t str rilc to, r.,4crV'i r
holdout sdetorni i- ' iv Ames Rese'rvol r t I-), nt r(,l in ! io wire
used to modtf v tat ira I titws recorded it, he Sk",,V river I WcItl
immediatelv below the Squaiw Creek coot Iti o iih )f km, Vie i. -ilnch
anal vsis revealed that t~le midifted all-year Skiin' Fiver JOe i flws it
thi% loit ion chani>'. -1 s s, light ly whe1 i-mp irtd )the I cr
v )I r. * owe ver, rvs,-r voir holdout s after Li ei I lowcurdi rst
in years whien toll It lood pool was reached. Ili Is isi - r uctr taIl t I od
pool beiig reached after tie peak inflow had hoe-i rout i'd t irou

1 h.
Consequent lv, the t. I-inich reservoir's modj tied period- H -record !:n
River stage-trV+1V1,cv cuirve beloiw Ames csl.rt lec - thll i).I-jni-L
reservoir curve. the 3.-~crreservoir mull. I: ild 4,1g-:eu'r us
shown on plate A-.'.. This similarity will not iroli true t~r i r evenits
When full flood pool i,; reached before tire peak t I )w .irrives. Futo r,
StuOdiPS wil neiT)ed t0 () 5 IV7et- th e I nrrl-anii I i t w-n Ilitt i )n r- ! ot " it I 1
flIow f requtenc Ies h-i q~ liiJowris I el 3 . -t I )Ai no -l o



Rout ing the 3.0-inch reservoir holdouts L o the e air )skll Osa Showell

a flow increase when compared to the 5.2-in7hi reservoir in the modified

all-year peak flows on the Skunk River tor thonse ,Years whien full flood

pool was reached. The resultant st age-f requeticy curves are shown o

plate A-23. Likewise, modified 3.1-inch reservoir holdouts were routid to

Augusta with the resulting stage reductions being ne) li;Tihlo- r; shown, on

plate A-24.

A crop-year (April I to December 1) analysis also was performed fLor the

Skunk River below Ames and the Oskaloosa index stations. T"he resultant

stage-frequency curves are shown on plates A-2' ant~ A-Thr.

A preliminary spillway evaluat ion was conducted ii'. ing the Project Document

Plan (December 1964) arrangement which had a gated spillway in the left

abutment with the spillway crest located on rock at elevation 953 feet

NCYD, and a 12-foot (revised fromn 7-foot) diameter cut and cover conduit

out let through the earthen dam. This evaluastion was performed to deter-
mine a revised top-of-dam elevat ion based on a Spil Iway Desin, Flo)od (SDF)

rout ing and the SFF pool level. Itoth flood root tI ngs Were- sta3rted on1 1

full flood pool of 14W) feet Nt;%'[. The '3,1F pool level is 4h' 7. tet %(;VD
with a peak Inflow of 4.4, )(0( ft, and a peak out tlow It il ,9U tt 3 s.

The SDF rout ing indicated a peak pool e levat ion )t 9, ,n. a toot NSCYP with a

peak inflow of 96,8~3f ft3'
1

s and a peak okutflow of _5,2S, it s. Us inj
previ ous f reehoard alI lowances 'woul I p)lace the t j)-of -dam it olevat ion 982

feet NGV11.
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Squaw Creek . -%r Au uust_ I)A I re po rt 1,% thle R-~ lo Iml 11 'i ,, r ict -It it l ed

Sk unk Rive r, Iow i -- Re vtow t* kep rt' tt El 1- C 'it ri ,Ict. 'Iaci 't ir 11-1a_'e

fo)und a dam sit v on .;juaw (:reek , the Ci Lhr Pa r?,T vsl r it R'i 'c i 10il 7. I
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aothlor izat ion.
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Other locatitons for a Squaw Creek reservoir have even worse characterist ics.
Only 6.1 inches of basin storage exists at the proposed top-of-dam. Al lowing
for freeboard and a reservoir surcharge head to pass emergency spitiway
flows leaves very l.imit ed storage for flood cont rml and ,)nservat oinn ps
poses . The re fore, it was det ermined that a det en(t t on r v, I r , ( . " . ,I,
conservaton poo woud be evaluated, thus max im i zing t e f ood con ro
benefits. Pertinent data concerning the Squaw Creek Reservoir are listed
on table A-10.

SITE ANALYSIS

A synthet ic unit hydrograph was developed for the upst ream 160-square-mile
watershed. Rainfall and runoff characteristics were determined and applied
to the unit hydrograph to develop runoff hydrographs for selected frequen-
cies. Reservoir holdout hydrographs were computed based on constant
reservoir outflows at each freq uency. The reservoir holdouts were routed
downstream to the index stations in the same manner as were the Ames Lake
holdouts. Revised flow frequencies were then computed. The flow frequen-
cies represent the case where rainfall is assumed to fall uniformly
throughout the basin. The stage versus frequency relationships at the
index stat ions are shown on plates A-28, A-29, and] A-3(1 for both natuIralI
and modified conditions. The Squaw Creek reservoir in comhinat ion Wiith

various other small reservoirs is addressed in section 7 .)1 this ippendix.
As shown on the plates, the downst ream redaIctionIs from a 'iquaiw Crieek
reservoir are signifticant ly reduced once Squaw C.reek ent ems the Skunk
River.

Spillway sizes and elevations, were based on r )ut ings of the Probable
Maximum Flood (?MF) toirough the reservoir. Limited st orse and dam height
exiit; thus, a rather wide emergency spi I wav is needed to pass the PMF.
The out let conduit wais sized to pass I,btk ft, s ( I' tis per square mile
of drainage area) at t'ie full flood pool elevat to)n of f~~ eet NGVID.
Spillway and iot let dat a and dimensions also art, listed ili tabhle A-I

A-I1I
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TABLE A-10

Squaw Creek Detention Dam

Parameter

Drainage Area Controlled 160 sq. ml.

Earthen Embankment Height 52 feet
Embankment Length 1,750 feet
Top-of-Dam Elevation 962 feet NGVD

Conservation Pool None
Flood Control Pool 946.5 feet NGVD

Storage 20,500 acre-feet
Basin Storage 2.4 inches
Area 1,440 acres

Maximum Flood Pool 958.7 feet NGV3

Storage 45,000 acre-feet
Basin Storage 5.3 inches
Area 2,360 acres

Outlet Works: Single concrete

conduit with controlled inlet,
Diameter 9 feet
Length 350 feet

Spillway: Saddle type, uncontrolled
ogee weir with chute and stilling basin
Width 200 feet

Crest Elevation 946.5 feet :(VD

SECTION 7 - SMALL IMPoUNDMENTS

GENERAL

A number of small impoundment reservoirs instead of one large reservoir is
a concept which has been repeatedly mentioned as an alternative. . reser-
voir site survey of the Upper Skunk River Basin by the Corps and the U.S.
Department of Agriculture - Soil Conservation Service found the number of
sites to be very limited and those which were identified to be less than

ideal sites. As mentioned in Section 2 concerning the Skunk River Basin

characteristics, the physiographic conformation of the upper basin is
youthful topography covered by Wisconsin drift with very little relief.
The topography does not lend itself to the development of a large nueber
of impoundment structures. (Also see SCS Input Report.)

In addition to the two main stem dam sites on the Skunk River and Squaw
Creek, 17 other smaller sites were identified in the 556-square-mile

upper basin. Twelve (12) sites were identified by the Corps of Engineers
and 5 by the SCS. The Corps concentrated on sites with drainage areas
greater than 5 square miles and the SCS on sites with drainage areas less
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than 5 square miles. The sites are not all independent , as iise s;it tes I i
in the upper pool reaches of downstream sites. Table A-I1 lists the 17
sites, along with pertinent data, and plate A-31 shows the location of
each. The five SCS sites are addressed by the SCS in its report.

SITE ANALYSES

From the 12 Corps of Engineers identified dam sites, those providing
at least 3 inches of basin runoff storage were selected for further
evaluation of potential flood control benefits. As with the Squaw
Creek reservoir, synthetic unit hydrographs were developed by the
Clark Technique for the upstream watersheds. Rainfall and runoff
characteristics were determined and applied to the unit hydrographs to
develop runoff hydrographs for selected frequencies. Reservoir holdout
hydrographs were computed based on a constant reservoir outflow at each
frequency. The reservoir holdouts were routed downstream via the Tatum
method to the index stations. Revised flow frequencies then were computed.
The flow frequencies represent the case where rainfall is assumed to fall
uniformly throughout the basin. The stage versus frequency relationships
at the index stations were determined for both natural and modified
conditions for each of the eight studied small sites and in various
combinations including the Squaw Creek detention site addressed in
section 6.

The results indicated negligible to no flood control benefits below Ames
on the Skunk River with the most notable alternatives being those coo-
binations which included the Squaw Creek site from section 6. Thus,
further evaluation of these sites was determined to be infeasible based
on the negative outcome of the Squaw Creek reservoir. It is obvious that
if overflow spillways were to be located and sized, physical constraints
would cause significant cost and design problems at most of the sites.
In summary, if a small reservoir site could be ph c ically built in the
Upper Skunk River Basin above Ames, its impacts ou downstream flood
control would be negligible. Also, a large number of small sites which
could collectively rsd'ice downstream flooding simply do not exist. Thus,
this alternative was not evaluated in additional detail.
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TABLE A-1I

Identified Reservoir Sites

Top-of Pool Drainage Basin
-Dam Area Storage Area Storage

Site Location (NGVD) (Acres) (Ac-Ft) (mi
2
) (Inches)

SR-2 Skunk River 1,080 585 10,475 54.5 3.6

@ Ellsworth

S25, T87N, R24W

Hamilton County

SR-3 Skunk River 1,160 560 7,960 28.0 5.3

@ Co. Rd. D41
S25, T88N, R24W

Hamilton County

SR-4 Bear Creek 990 510 8,300 31.0 5.0

@ Interstate 35
S5, T84N, R23W

Story County

SR-5 Bear Creek L,115 118 890 8.0 2.1

@ Co. Rd. D65
S23, T85N, R23W

Hamilton County

SR-6 Keigley Branch 1,015 1,425 12,900 28.8 8.4

@ State Hwy. 221
S16, T85N, R24W
Story County

SR-7 Long Dick Creek 990 2',0 2,820 33.0 1.6

@ Interstate 35
S18, T85N, R23W
Story County

SR-8 Long Dick Creek 1,070 140 1,360 24.0 1.1

@ County Line
S34, T86N, R23W

Story/Hamilton Co.

SR-9 Unnamed Tributary 1,100 62 480 4.5 3.7
SCS above Ellsworth
Site S13, T87N, R23W

Hamilton County

A-16



TABLE A-1l (Cont'd)

lT op-o f Poo l lr i nag e k. l i n
-Dam Area Storage Area St o ra)e

Site Location (NGVD) (Acres) (Ac-Ft) (mi
2
) (Inches)

SC-2 Squaw Creek 960 1,170 15,740 140.0 2.1

above County Line
Si, T84N, R25W

Boone County

SC-3 Squaw Creek 1,010 1,575 22,660 13.0 4.8
@ Mackey
S15&16, T84N, R25WBoone County

SC-4 Montgomery Creek 1,000 470 7,640 31.8 4.5

@ Prairie Creek
S34, T85N, R25W
Boone County

SC-5 Lundys Creek 970 96 1,530 8.2 3.5

near Mouth
S2, T84N, R25W

Boone County

SC-6 Onion Creek 970 406 8,380 19.0 8.3
near Mouth

S32, T84N, R24W
Story County

SC-7 Unnamed Tributary 1,000 100 650 3.5 5.1
SCS near Zenorsvilleite

Site S12, T8N, R25W
Boone County

SC-9 Unnamed Tributary 980 35 280 1.6 7.0
SCS near County Line
Site S12, T8N, R25W

Boone County

SC-9 Unnamed Tributary 950 70 480 1.9 6.4
SCS near County Line

Site S7, T8N, R24W

Story County /
SC-10 Unnamed Tributary 950 49 275 1.4 3.9
SCS near County Line

Site S36, T8N, R25W

Boone County
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SECTION 8 - LOCAL FLOOD PROTECCIoN - AMES, IOWA

GENERAL

The project area for this flood control alternative inchides about 120

acres of commercial and multi-family development and open space floodplain

property on the left bank of Squaw Creek located three-fourths of a mile
above its confluence with the Skunk River in Ames, Iowa. The site and
studied levee alignment are shown on plate A-32. The lower part of the
study area is subject to flooding from both Squaw Creek and the Skunk
River. The drainage areas of Squaw Creek and the Skunk River at this
location are 227 and 329 square miles, respectively. Below the
confluence, the combined drainage area is 556 square miles. The levee
project area is divided by South Duff Avenue (U.S. Highway 69). The

flood of record occurred in June 1975 with peak discharges on Squaw Creek
of 11,300 ft

3
/s and on the Skunk River below Squaw Creek of 14,700 ft

3
/s.

FLOOD DISCHARGES AND PROFILES

DISCHARGES

In July 1980, the Federal Emergency %nagement Agency (FE:IA) published a
Flood Insurance Study (FIS) for the city of Ames. The FIS was prepared
by the Corps of Engineers under contract to FEMA. The study text contains

flood profiles and flow-frequency information for the approved FIS. This
information was verified using current flow data from the USGS gaging
stations and the Skunk River Basin Flow-Frequency Study data in a Water
Resources Council Bulletin #17B analysis. This alternative for local
flood protection includes expected probability in the flow-frequency
values.

The Bulletin #17B flows on Squaw Creek were higher than those used in the
FIS. This was due to the FIS hydrologic study using an adopted station
skew of -0.4 in its Log-Pearson Type III analysis. Present data and
methodology dictate triat a skew of 0.0 should be used. The FIS discharges

on the Skunk River through Ames correspond closely with a current analy-
sis. However, the FIS discharges below Ames on the Skunk River are
higher. The FIS values used a -0.4 skew and were correlated to the
upstream Skunk River gage, resulting in a conservatively high estimate.
A Bulletin #17B analysis using an adopted station skew of -0.5 and no
correlation yields a lower flow-frequency estimate. The FIS values versus
the study values are listed in table A-12.
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TABLE A-12

Flow-Frequency Comparisons

10-Year 50-Year 100-Year 500-Year
Squaw Creek

Flood Insurance
Study 5,730 8,230 9,260 11,600

Bulletin #17B
with Exp. Prob. 5,700 9,370 11,300 16,800

Skunk River, Above Ames

Flood Insurance
Study 5,930 8,150 8,990 10,700

Bulletin #17B
with Exp. Prob. 5,750 8,030 8,970 11,100

Skunk River, Below Ames

Flood Insurance
Study 10,900 15,530 17,410 21,630

Bulletin #17B
with Exp. Prob. 10,600 14,200 15,600 18,700

PROFILES

The existing FIS profiles were verified by comparison with the gaging
station rating curves and the June 1975 flood profiles. The FIS profiles

calibrated favorably with the above discharge-profile data. The present
increases in the flow-frequency values versus the FIS result in only
slight increases in the flood profiles. Thus, the FIS profiles were
judged to be acceptable for the initial reconnaissance of this alterna-

tive. The Squaw Creek and Skunk River profiles from the FIS are shown
on plates A-33 and A-34.

The project levee alignment coincides with the FIS floodway limits based

on a I-foot floodway. Thus, State backwater criteria would be satisfied.
However, the city of Ames has adopted a 0.1 foot floodway for regulatory
purposes. Thus, a variance to the city of Ames floodplain management
ordinance would need to be obtained.
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INTERIOR DRAINAGE

Existing interior drainage facilities include two lajr tad tiw tnor

storm sewers outletting into Squaw Creek. Plate A-32 shows the locat [o

of each of the outlets and also the general study area. In addit ion,
general watershed overland flow patterns slope toward the levee alignment.

Outlets I and 2 serving Area A would be routed into Ponding Area A with a

new outlet and gatewell located upstream of South Duff Avenue. Outlets 3

and 4 serving Area B would continue to outlet "as is" with excess runoff

collecting in Ponding Area B. Gatewells would need to be installed on

both outlets 3 and 4 interconnecting them to the ponding area.

Unit hydrographs for the interior basin Areas A and B were computed by

the U.S. Army Corps of Engineers' computer program HIEC-1 - Flood Hydrograph
Package using the Clark unit hydrograph technique. The Clark technique is

based on a watershed's drainage area, time of concentration (Tc), and a

basin storage attenuation constant (R). An average flow velocity of 2.75

feet per second was determined and used to compute the time of concentra-

tion of each basin. The attenuation constant was estimated as .5 Tc for
both areas as urbanization has resulted in limited basin storage. Values

of Tc, R, and drainage area are shown in table A-13.

TABLE A-13

Unit Hydrograph Parameters

Parameter Area A Area B

Drainage Area, acres 107 205
Tc, minutes 30 40

R, minutes 15 20

Runoff hydrographs in the levee study area were derived by convolution of
the unit hydrographs with rainfall excess values computed using T.P. No.

40, Rainfall Frequency Atlas of the United States. An initial abstraction
of 0.5 inch and a constant loss rate based on a Runoff Curve Number of 85
were used. Runoff hydrographs were computed for the 10-year and 100-year
rainfall events for both interior basin areas.

Ample open space land exists in the protected area for creating ponding

areas. The two studied areas were located immediately landward of the
project levee. Their locations are shown on plate A-32. Ponding Area A -
collects the runoff from the areas served by storm sewers 1 and 2.
Likewise, Ponding Area B collects the runoff from storm sewers 3 and 4.
The ponding areas will require excavation with the desired storage capaci-
ties listed in table A-14. Ponding Area A would be 5 acres in size and

B would be 14 acres. Nondamaging ponding elevations were estimated to be
883 and 881 feet NGVD for A and B, respectively.
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TABLE A-14

Ponding Area Capacities

Storage Ponding Area A Ponding Area B

Elevation (NGVD) (Acre-Feet) (Acre-Feet)

876 0.0 0.0

878 6.5 24.5

880 14.0 50.0

882 22.3 76.3

884 31.3 --

GRAVITY FLOW DESIGN

For reconnaissance level studies, the 100-year storm was selected to be

the design storm for gravity flow conditions on both interior basins.

Ponding Area A

Outlet capacities were computed for a new outlet to Squaw Creek basin on a

200-foot concrete pipe placed at 875.5 feet NGVD, or approximately 1.5 feet

above the 50 percent duration flow. An HEC-1 modified-Puls routing method

was used to determine the adequacy of various sized outlets. A 36-inch

concrete pipe was found to provide acceptable outflow capacity. The peak
ponding elevation for a 100-year storm was 881.9 feet NGVD. The runoff

hydrograph and ponding elevation are shown on plate A-35.

Ponding Area B

Outlet capacities were computed for a single outlet to Squaw Creek based
on a 350-foot concrete pipe placed at 875.0 feet NGVD. A modified-Puls

routing method was again used to determine the adequacy of various sized

outlets. A 36-inch concrete pipe was found to provide acceptable outflow.
The two existing outlets that will be utilized were estimated to have a

combined capacity slightly greater than the modeled outlet. Outlet 3 is

a 30-inch concrete pipe which runs about 400 feet to the river from the

project levee alignment. Outlet 4 is a 36-inch concrete pipe running
2,400 feet to the river. The peak 100-year ponding elevation was 880.7
feet NGVD for the modeled single 36-inch outlet. The 100-year runoff
hydrograph and ponding elevation are shown on plate A-36. Utilizing

the existing two outlets would reduce this ponding elevation slightly.
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BLOCKED GRAVITY

The 10-year storm was selected to be the design storm for the blocked

gravity conditions on both interior basins.

Ponding Area A

Under blocked gravity conditions (high river stages) a gatewell closure

would be needed on the new 36-inch outlet. The 10-year runoff hydrograph

was routed into Ponding Area A with no outflow. The resultant peak

ponding elevation was 882.6 feet NGVD. This is lower than the estimated

nondamaging elevation; thus, pumping would not be necessary at this design
level. The runoff hydrograph and ponding elevation are shown on plate A-37.

Ponding Area B

Utilizing the two existing outlets would require a gatewell closure and

diversion structure on both lines. The 10-year runoff hydrograph was

routed into the ponding area with no outflow. The peak ponding elevation

was 879.8 feet NGVD. This elevation is nondamaging; thus, pumping would

not be necessary. The 10-year runoff hydrograph and ponding elevation

are shown on plate A-38.

OTHER CONSIDERATIONS

The Iowa Department of Transportation and the city of Ames are studying

the feasibility of rerouting the U.S. Highway 69 reach between Lincolnway

and the Squaw Creek bridge on South Duff Avenue. The new potential route

would extend Grand Avenue south through the Chicago-Northwestern Railroad
right-of-way. This line is no longer active. South of South Fourth Street,

the route would turn east and run to South Duff Avenue. This coincides
roughly with the project levee alignment. With coordination, the new

roadway embankment could potentially be used jointly as a flood control

levee. At the upstream end, additional property would be included in the
project area along with another storm sewer outlet. At the downstream
end, east of South Duff Avenue, the levee would remain as currently

studied.

SECTION 9 - AGRICULTURAL LEVEES

GENERAL

An analysis was made to determine the effectiveness of using levees for

flood protection on the main stem of the Skunk river. For initial
appraisal, a study area in Polk County was selected due to its high
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ratio of acres protected versus lineal feet of levee. 111v studie,! ,t,
and levee alignment are shown on plate A-39. The Skunk River floodp-i.P
is typically the widest in Polk County and thus maximum benefits would ho
achieved here as compared to a river reach with a narrow,,r floodpliin. It
agricultural levees are not feasible in thi; reach, it can be as';ue ,d thev
would not be feasible in other reaches of the Skunk Rivr. If detetmi;1
to be feasible, further evaluation of this alternative is warranted,

The selected study area is located in Sections 10, 11, 14, 15, 23, 24 and
25, T. 81 N., R.23 W. (Elkhart Township), Polk County, lowa. The levee
would lie between River Miles 205.2 and 209.1 on the right overhank. The

Skunk River has a drainage area of 688 square miles at this location. The
project levee would total about 27,500 feet in length with 20,500 feet
fronting the river and 7,000 feet serving as tiebacks. The protected area
has an estimated 100-year floodplain of 1,600 acres (2.7 quare niles).
Interior drainage is typical and totals 6,355 acres (9.9 square ,ailes).
Previous studies have determined that the current levee system provides,
on the average, a 2-year level of flood protection.

FLOOD DISCHARGES AND PROFILES

EXISTING CONDITIONS

Natural all-year flow-frequency relationships for the Skunk River at this
location were computed based on the methodology in the Skunk River Basin
Flow-Frequency Study. Water surface profiles were estimated using
experienced flood profiles. To determine encroachments and levee off-
sets, a typical valley section was determined at River Mile 207. A bank-
full channel capacity of 4,000 ft

3
/s from previous studies and overbank

elevations from USGS topographic maps were used in a preliminary IIEC-2
analysis. In accordance with State of Iowa floodplain development criteria,
1-foot maximum backwater effect levee alignments were computeu for the
selected floods. Discharges, flood levels, and levee offsets are listed
on table A-15 for River Mile 207. Since these are estimated profiles,
future detailed studies would require more accurate REC-2 backwater
profiles.

MODIFIED CONDITIONS

A combination of flood protection from upstream reservoirs and on-site
levees was an identified alternative. Sections 4, 5, 6, and 7 found that
only three reservoirs provided significant flood control. These are the
two alternatives at the Ames Lake site and the most downstream Squaw Creek
reservoir. Modified flows and profiles were estimated for the study area
at River Mile 207. An HEC-2 backwater model was used to determine modified
levee offsets with the 5.2-inch Ames Lake flow reductions. These data,
along with the crop-year data, also are shown in table A-15.
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TABLE A-15

Polk County Agricultural Levees

Flow-Frequencies

Freq. Flow (tt3/s)
Rec. Int. All-Year Crop-Year
Years Natural Modified Natural Modified

2 6,400 3,630 5,770 3,140
5 9,300 5,940 8,420 5,25;)

10 11,100 7,550 10,120 6,780
25 13,300 9,630 12,160 8,81)
50 14,800 11,140 13,630 10,330
100 16,200 12,700 15,100 12,000
200 17,600 14,200 16,500 13,500
500 19,300 16,200 18,300 15,700

Flood Elevations

Freq. Elevation (NGVD)
Rec. Int. All-Year Crop-Year
Years Natural Modified Natural Modified

2 829.6 827.0 829.3 829.0
5 830.7 829.4 830.1 829.0

10 831.2 830.1 83i.0 829.8
25 832.2 830.8 831.7 830.5
50 832.7 831.3 832.2 831.0100 833.2 831.9 832.7 831.6200 833.6 832.5 833.3 832.2

500 834.2 833.2 833.9 833.0

Levee Offset for Given Protection Level

Rec. Int. Offset (Feet)
Years Natural Modified

10 165 125
25 190 155
50 205 170
100 220 190
200 225 195
500 230 200
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recommended for the collector ditch. Pooling eLovit ion versIS' time durl-
tion curves for selected recurrence interval storms unde r gravity flow
conditions are shown on plate A-42. During high Skunlk River cool itions,
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no outflow would occur; thus, the total interior ruoft iould ho termnpo-
rarily ponded. Table A-17 lists the peak pondin ; ulevaL ions ind treas
inundated for selected interior storms.

TABLE A-17

Peak Pondinj, )uritg High River Conditions

Frequency (Years) Elevation (Feet NV;VD) Area (Acres)

1 825.2 195
2 825.5 260
5 826.5 45(1

10 826.9 540
25 827.4 630
50 827.7 695
100 828.0 75J

VALLEY STORAGE

The Skunk River Basin Flow-Frequency Study documented a peak flow atten-
uation characteristic on the Skunk River through this reach. Most
streams do have flow attenuation; however, on the Skunk River it appears
to be significant. Much of this can be attributed to the broad, flat
floodplains of the middle reaches of the Skunk River. Plate A-43 from the
flow-frequency study shows the "flattening out" of the dischar,;e-drainage
area curves between drainage areas 556 and 1,635 square miles., If the
Skunk River were to be extensively leveed downstream of Ames, much of
the valley storage would be eliminated and peak discharges would increase.
An estimation of these increases would be straightltning the curves on
plate A-43 between 556 square miles and the lower end of the Skunk River.
The resulting percentage of discharge to drainage area Increase; are
listed table A-IS. In accordance with State of Iowa law, future studies
would have to clearly show that the loss of valley storage caused by the
construction of a levee will not increase peak flood stages or discharges
if a level of protection beyond the 10- to 25-year range is proposed.
These criteria appear to be a limiting factor on the level of protection
which could be provided.

TABLE A-18

Loss of Valley Storage Impacts

% of Peak Discharge Increase
Drainage Area (mi

2
) 2-Year 100-Year

556 0 0
750 12 13

1,000 24 20
1,635 50 38
2,000 42 23
3,000 26 0
4,000 6 0
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Periodic sLtrvai f Law siort ave ii, the Uppe-r o i . ,.r i ., , i r mii
p robleri with wat er snpp 1, be ilag an acuit e p~ro! 1--i hui i up e u1j,-d r )LIjit
periods. The wat er -suppi v need is; In irb I i 'ht ,(hith a r i ,' Ilt Ige
e xpe r ie nced at th11e I o of Anes- ai ich d r aws It - ,i L o r t ru - I lividL, I a
along thle Sku1nk"- i rer in'! 5,; nw Creek. P 1e \rue; uc r Lic ,-
I -w -f low iuigment it icna releases which would A ot lit, t i Lt r iLi
river water tito the well field during law-ftI,, a.v i,~ 'iI i,

f or oth er pot e rt laI rusq e rvo i rs I n thlie upic r ii, Li il a :I,, ohli
Would be ablec to fUTin't innr as aI ut-u ~L SIt , :JCII 1-; t') Ve - 1-1i. ,'V
project. Th is is; due to the fact that all1 ti e' iif-t ied sit, ' sckedj
both watershed size and stomric, capacty to foiot l orte tiI el 7nulti-
purpose sites. Th1,us, reservo-'r site., ;iear Aynellm Wrr, S01 ted f nr furthier
eval~it ion of their ; ingl1e-purpose wateor stippl I, T) t ent i al . J n at:,,S were
selected, a Bear Crek usrvoir adjacent, to thle R iver inC i 'I-
Creek sttc adiacont to S~iuaw Creek and :tr, slia'M On'n pl A,. 5 -

TMe city ot Ales; lins I udtcAted that thei r pra rctd water i tll nieeds
for the future will Li e iri the r inge of 11 ~ilI in iir lann 'icr layl~t)
The exist ing, well I-on the Skunk River ud Sq i (Cr e e fuir it i 'i) i nd Io~
respect ively , under norrI1 cond It inns, Durlm ni rounlit Cond it ins t he ir
yields, are reduce-d t 'i 6 and 2 mgd with _npplement a l e Ip f ri 00 '7S

Hal let 's Quart,; and 1 *w-he.id danms in the rivye r 'ifln apolicthle
av.ai able l' ' L enves ish'ortagc .it 1 vx"" lot Ip~ Jr tL '-it co
d it i ons . Pic omren'': piinpltni; r ite froi? ;In' let 'a ~ 'uar S-. i thIIe 1''
d rough t 'was i ppro)xfmunt Ly 3 ngl ". Sit

3
d)

F rom theo da taii t - in he itp~lstdthat tul, nlnlt'eil wo-
t h irds o4)f thi c r ive r IlI w i.i tlhe 2tliroui li 1: tt 3 rai 'e na j 4 ,, t II r,),;
Ames witll i 1f ilIt r -It, -It,) the id-acent il liial inlli Fer,,';erving tite welt

tells ;. Pal e 0111 it V )l t'11 he0ar Creek and Onion Crek reseorvoirs to pro-
vide supplemental or Ilt, rootivv tnw-f low augncfiit at ion th rough l Ames on thie
Skunk River ind Squaw :r,,o2k can he eialuLated Inasod on ai c ntttcal perio
reservoir ;iu! it 11)1 of experienced I!rouglnts and a lao a :ero flow 'a.ialyvsjs
where both tlie reucei',in', river flow and the res;ervoir Lin f bo are asaunmed

o be zero. Due to the wellI field layouit, low-f low auigmenta01inn on the
Skunk Riv.er f rain 1ear P:reel would be the tmast beneficial.

BEAR CR~i-kK

The Bear Creek r'ac;rv)i r i.; the same as the Bear Creek recreationat ;ub-
impoundment Ic hided in tlIe autliortzed Aries Take ptn net. 'Me dim wouldI
be formed by, the Inter -t ato- 35 highway emhonkujent . P'ert LrontL resa rvoir
and spillway datoa are listed on table A-19.
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Due to the limited storage capacity and poor base flow characteristics,

the reservoir will provide for no sustained low-flow releases. Outflows

will occur only when streamflow causes the pool to exceed the outlet

spillway crest and for emergency water supply releases which will supple-

ment existing flows in recharging the alluvial aquifers through Ames.

Two severe drought periods in the 60-year period of record, June 1955 -

May 1957 and June 1976 - August 1977, were analyzed. For simulation pur-

poses, the ungaged Bear Creek reservoir inflows were assumed to be equal

to the ratio of the drainage areas times the recorded Skunk River flows

above Ames. The Skunk River drainage area at the gage is 315 square miles

and the Bear Creek watershed is 31 square miles. Thus, the Bear Creek

flows used were 10 percent of the corresponding Skunk River flows. The
HEC-5 Reservoir Simulation Program was used to simulate releases and

downstream flows. The alternative of maintaining a 5 ft
3
/s flow rate at

the Skunk River gage above Ames with emergency releases from the Bear

Creek reservoir starting at various times into the experience drought

periods was studied. Any augmented streamflows less than 5 ft
3
/s are

judged to be insufficient to be a viable solution to Ames' water supply

problems. The results are graphically shown on plates A-45 and A-46.

The effects of sediment deposition on the reservoir pool reduce the amount
of usable storage available throughout the life of the project. Annual

sediment yields determined by the SCS in their contract study were 9,900

tons per year under present watershed conditions. For their Resource

Protection Plan (RPP), the sediment yield would be 6,700 tons per year.

Using an in-place density of 55 lbs/ft
3 , 

these two rates equate to 8.3 and

5.6 acre-feet of sediment per year. The 100-year sediment deposition
then wotvd be 830 and 560 acre-feet. These quantities represent sediment

pool elevations of 954.5 and 951 feet NGVD for the Bear Creek reservoir.

As shown on plates A-45 and A-46, the reservoir is incapable of main-

taining sustained 5 ft
3
/s flows throughout the two droughts at the gage

above Ames on the Skunk River without drafting on either of the sedim ln,

pool storages. Only when the emergency releases are commenced later in

the drought periods are the pool drawdowns not encroaching into the

sediment pool. A zero flow analysis indicated that the Bear Creek res -
voir would provide approximately 4.5 months of sustained 5 ft3/s l w-f,

augmentation when using average monthly evaporation rates. It is sti
-

mated this would be providing about 2 to 3 ft
3

/s of augmentation t,, t
city of Ames well fields. Since the Bear Creek reservoir is i r, a 

.

providing sustained low-flow augmentation and resultant aitiir r,

it must be viewed as providing only emergency releases and 1:

such as Hallet's Quarry pumping did in 1977.
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TABLE A-19

Bear Creek Water Supply Rese voir

Dam:

Location, River Mile 1 mile above

Skunk River
Legal NWI/4, Sec. 5,

T84N, R23W,
Story County

Watershed Area, Sq. Mi. 31
Earthen Embankment, 1-35 with "eyebrow"
dam across bridge opening

Height, Ft. 54
Top-of-Dam, NGVD 982

Spillway, erodible broad-crested weir
Width, Ft. 275

Crest Elevation, NGVD 975
Service Spillway, fixed-crest box

inlet, concrete chute
Width, Ft. 20

Crest Elevation, NGVD 970
Low-Level Outlet 30" RCP

Reservoir:

Conservation Pool, NGVD 970
Capacity, Ac.-Ft. 2,650

, Inches 1.6
MGallons 8,630

Area, Acres 160
100-Year Flood Pool, NGVD 975.2
SPF Flood Pool, NGVD 979.2

100-Year RPP Sediment Pool, NGVD 951.0

A-29

b4



ONION CREEK RESERVOIR

The Onion Creek reservoir is located I mile northwest of Ames on the Onion
Creek tributary to Squaw Creek. The dam would be formed by an earthen

embankment with a concrete chute spillway and saddle-type emergency
spillway. Pertinent reservoir and spillway data are listed on table A-20.

As with the Bear Creek reservoir, due to limited storage capacity and poor

base flow characteristics, the reservoir will provide for no sustained
low-flow releases, only emergency releases. The June 1976 - August 1977

drought falls in the current-day 21-year period of record at the Lincoln
Way Squaw Creek gage and thus was utilized to evaluate the Onion Creek
site. For simulation purposes, the ungaged Onion Creek reservoir inflows

were assumed to be equal to the ratio of the drainage areas times the
recorded Squaw Creek flows in Ames. The Squaw Creek drainage area at the
gage is 204 square miles and the Onion Creek watershed is 19 square miles.

Therefore, the Onion Creek flows used were 10 percent of the corresponding

Squaw Creek flows. Again, the HEC-5 Reservoir Simulation Program was used

to simulate releases and downstream flows. The alternative was evaluated

of maintaining 5 ft3 /s at the Squaw Creek gage at Lincoln Way with
emergency releases from Onion Creek reservoir starting at various times

into the experienced drought. The results are shown on plate A-47.

The effects of sediment deposition in the reservoir pool take away from

the amount of usable storage available throughout the life of the project.

Annual sediment yields determined by the SCS were 7,000 tons per year under

present watershed conditions. For the RPP, the sediment yield would be

4,800 tons per year. Using an in-place density of 55 lbs/ft
3
, these two

rates equate to 5.8 and 4.0 acre-feet of sediment per year. The 100-year
sediment depos

4
tion then would be 580 and 400 acre-feet. These quantities

represent inactive pool elevations of 931 and 928 feet NGVD for the Onion

Creek reservoir. As shown on plate A-47, the reservoir is capable of

maintaining sustained 5 ft
3
/s flows throughout the 1976-1977 drought at

the Squaw Creek gage without encroaching into the inactive sediment pools.

A zero flow analysis indicated that the Onion Creek reservoir would pro-

vide approximately 7 months of sustained 5 ft
3
/s low-flow augmentation

when using area average evaporation rates.

SUMMARY

Streamflow yield potential on both Bear and Onion Creeks is intermittent;

thus, base flow is essentially zero for both streams during droughts.
The Onion Creek reservoir has more usable storage and thus is the "better" r
water supply reservoir from the reservoir yield standpoint, even though

it is located on a drainage area 40 percent smaller than the Bear Creek
reservoir. A critical drought period analysis for the Ames Lake reeval-
uation determined the critical duration to be 18 months. From a hydro-

logic standpoint, it is felt that a water supply reservoir for Ames must
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TABLE A-20

Onion Creek Water Supply Reservoir

Dam:

Location, River Mile 0.7 mile above
Squaw Creek

Legal NEI/4, Sec. 32,

T84N, R24W,

Story County

Watershed Area, Sq. Mi. 19

Earthen Embankment

Height, Ft. 65

Length, Ft. 700

Top-of-Dam, NGVD 970

Spillway, saddle type, uncontrolled

broad-crested weir, grass lined

Width, Ft. 200

Crest Elevation, NGVD 957

Service Spillway, fixed-crest box

inlet, concrete chute
Width, Ft. 10

Crest Elevation, NGVD 950

Low-Level Outlet 30" RCP

Reservoir:

Conservation Pool, NGVD 950

Capacity, Ac-Ft. 3,100

Inches 3.1

MGallons 1,010

Area, Acres 200

100-Year Flood Pool, NGVD 956.9

Maximum Flood Pool, NGVD 967.5

100-Year RPP Sediment Pool, NGVD 928.0

r

A-31



provide beneficial low-flow augmentation for a minimum of 12 months. This
allows a 6-month lag for the existing aquifer to become stressed in before
emergency water supply releases are commenced. Neither of the two sites
provide for this recommended minimum 12-month capacity. Consequently,
the Bear and Onion Creek water supply sites do not appear to be viable
alternatives for ensuring a reliable supply of water to the city of Ames.
Construction costs and environmental and social concerns also severely
diminish the potential of the Onion Creek site.
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GENERAL REEVALUATION REPORT

UPPER SKUNK RIVER BASIN, IOWA
(AMES LAKE)

APPENDIX B
ECONOMIC ANALYSIS

SECTION I - INTRODUCTION

PURPOSE

The purpose of this appendix is to reevaluate previous studies of the Upper
Skunk River Basin and to respond to expressed concerns that have appeared
because of changing needs and conditions of the basin.

BACKGROUND

The Ames Lake project near the city of Ames, Iowa, was recommended for

construction by a 1968 General Design Memorandum (GDM). Further action
was not taken because of lack of public support.

Documents reviewed for this appendix are listed as follows: (1) the U.S.
Army Corps of Engineers' Interior Review of Reports for Flood Control and
Other Purposes - Ames Reservoir, dated 10 December 1964; (2) the U.S. Army
Corps of Engineers' General Design Memorandum No. 1, dated 30 September
1968; (3) the Iowa State Water Resources Research Institute - Iowa State
University's Ames Reservoir Environmental Study, five volumes dated 1973;
and (4) the U.S. Army Corps of Engineers' Review of Reports for Flood
Control and Major Drainage, dated 1971.

All sites studied for flood control in the above reports were indicated to
be infeasible, with the exception of the Gilbert Reservoir (Lake) on Squaw
Creek and the Ames Reservoir (Lake) on the Skunk River.

HISTORICAL FLOODING

The flood of 1947 was the most damaging flood of the Skunk River. The

flood of 1975 was the most damaging of the Squaw Creek, most of the damage
occurring to the city of Ames, Iowa.

Damage surveys made for a number of past floods of the Skunk River
furnished a basis of economic analysis for referenced reports. Persons
whose properties were located in the floodplain of each flood were inter-

viewed to determine the type and extent of damage. The floodplain area
was divided into reaches as shown on plate B-i.
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SECTION 2 - ECONOMIC ANALYSIS

PURPOSE

The purpose of this economic analysis is to compute benefits and costs of
reducing flood damage for projects of various types and location throughout
the basin. Projects selected for study were:

a. a Squaw Creek detention reservoir, i.e., no conservation pool

b. an Ames local protection project

c. three alternative sizes of the Ames Lake project

d. a downstream agricultural levee project

METHODOLOGY

For the purpose of preliminary analysis, information updated from past
reports was used where possible without introducing excessive error.
Recent preliminary survey procedures were used for collecting data
involving the city of Ames, Iowa. This was needed because of the new
floodplain development that has occurred since the latest flood survey
recorded for the area.

For a project appearing to be a candidate for further study, two interest
rates, 8-5/8 percent and 8-7/8 percent, were used for discounting purposes
during the process of computing benefits and also in converting project
construction costs to annual costs. The purpose of using two rates was to
show a change in benefit-cost ratio (BCR) with a change in interest rate.

Computed benefits represent Average Annual Damage (AAD) reductions that a
project plan is expected to produce. Backwater profiles and corresponding
frequencies of occurrence needed for AAD computations were developed to
provide a basis for deriving damage frequency curves to be used in the
analysis.

For projects with a clear preliminary indication of infeasibility, existing
and future growth benefits were the only benefits developed. For those
indicating project feasibility, other benefits were considered, as needed.

B-2
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SECTION 3 - TYPES OF BENEFITS

EXISTING BENEFITS

Existing benefits are those resulting from a consideration of damageable
properties existing at present time. The benefits result from decreased
inundation of properties that are damageable when brought into contact
with water. This damage is equated to the cost necessary to restore these
properties to their original condition. When inundation is reduced or
prevented by a project, the damage is considered to be reduced or elimi-
nated, and benefits are credited to the project.

EMERGENCY OPERATION BENEFITS

Emergency operation benefits are based upon emergency costs incurred during
flooding. These costs are equivalent to damage, and, when correlated to
frequency of occurrence, can be used to derive annual benefits.

FLOOD INSURANCE BENEFITS

These benefits occur when protection eliminates the administrative costs
of the National Flood Insurance Program. The present method is to count
the number of houses in the 100-year floodplain under existing conditions
compared to those under project conditions. The difference in number, or
the number of houses removed from floodplain status, multiplied by the
annual administrative cost per house, represents the amount of flood
insurance benefits provided by the project.

FUTURE GROWTH BENEFITS

Increased damage from future flood events is expected when properties
experience an increase in value of damageable properties during future
years. In addition to increased damage to the structure and contents of
existing establishments, there may be damage to new structures that will
occupy currently unoccupied land. If this future change occurs as a
result of existing development trends, then an analysis of increased flood
damage is used. If the change is induced as a result of the project
reducing the flood hazard, then the beneficial effects of land enhance-
ment are analyzed as location benefits.

Computations of the effects of future growth as related to residential and (
commercial properties were based upon OBERS projections. Because OBERS

B-3
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projections include areas outside of the floodplain, results may be larger
than normally expected for the floodplain. However, if infeasibility is
clearly indicated, refinement of the analysis may not be necessary. For
agricultural crops, future growth computations were based upon an assump-
tion of annual growth in yields consistent with those realized for other
aimilar agricultural areas and with historieal growth rates.

SECTION 4 - PRELIMINARY SCREENING

Table B-I lists the projects found to be infeasible through procedures
used for preliminary screening. Project location is shown on plates 2
and 3 of the main report.

TABLE B-i

Infeasible Projects

Name of Project Project Purpose

Squaw Creek Reservoir Project Single purpose flood control;
no conservation pool

Ames Local Protection Project Flood protection of a part of
the city of Ames floodplain

Downstream Agricultural Levees Flood protection of a sample
agricultural floodplain

BACKGROUND

Background information for each project listed in table B-I is given in
the following paragraphs.

SQUAW CREEK RESERVOIR PROJECT

Eight downstream reaches of Squaw Creek and four downstream reaches of the
Skunk River were studied for flood control benefits derived from the
reduced height of peak flows that would result from a proposed Squaw Creek
Reservoir project. Possible benefits would occur for residential, commer-
cial, public, and agricultural properties along the Squaw Creek, and for
agricultural properties along the Skunk River. (

B-4
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AMES LOCAL PROTECTION PROJECT

Four reaches of Squaw Creek within the city of Ames, Iowa, were studied

for flood control benefits resulting from urban lands heing protected fron
Squaw Creek floods by proposed use of levees and floodwalls. Proprtles

that would be protected include many that were damaged by the 1975 Squaw

Creek flood.

DOWNSTREAM AGRICULTURAL LEVEES

A trial project site involving 25,000 feet of agricultural levee was
studied to obtain information regarding two types of damage reduction:

(1) a reduction of agricultural damage along the Skunk River and (2) a

supplement to the damage reduction given by a proposed upstream lake

project.

The selected trial project location was along the Skunk River near river
mile 207, and including sections 10, 11, 14, 23, 24 and 25, Township 81
North, Range 23 West, Polk County, Iowa. The location was selected
because it appeared to involve the widest floodplain in Polk County and
the greatest number of acres protected per mile of levee. Therefore, it
represents the best potential for a positive project.

METHODOLOGY

The methodology used for analyzing each project listed in table B-i is

given in the following paragraphs.

SQUAW CREEK RESERVOIR PROJECT

The analysis for the Squaw Creek Reservoir project used certain assumptions
that were made to reduce the amounts of study time used for preliminary
screening of projects. These assumptions are described as follows:

a. It was assumed that the project would remove all damage for the
downstream floodplain of Squaw Creek. Complete damage removal would be

unlikely. However, the assumption would overstate damage reduction and
offset other preliminary computations that would understate or omit other
benefits.

b. It was assumed that the project would reduce damage for the
downstream floodplain of the Skunk River. Damage curves for these

downstream reaches were computed by combining county cropproduction data
with current normalized crop prices to derive damage per acre value for
each reach. The damage per acre value was combined with elevation-acre

B-5
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curves from the 1968 GDM report to derive damage curves for each reach.
Damage curves were integrated with elevation frequency curves to produce
AAD relationships needed to compute benefits.

c. Computations of the effects of future growth as related to resi-
dential and commercial properties were based upon OBERS projections for
area BEA 104. For agricultural crops, future growth computations were
based upon the assumption of 1 percent annual growth in yields.

AMES LOCAL PROTECTION PROJECT

Tx;u levels of protection were computed for the Ames Local Protection proj-
ect to provide some indication of benefit change with changes of protection
level. Computation of "other benefits" was not considered necessary

because of the low BCR's anticipated. Usual methods of converting recorded
floor elevations and property values to damage data were used to produce
damage-elevation curves. These were in turn related to updated frequency
curves.

DOWNSTREAM AGRICULTURAL LEVEES

An index station for use of a damage-frequency curve was designated at
River Mile 207. Updated flow frequency relationships were provided by
the Rock Island District's Hydraulics Branch. Damage relationships were
derived by combining elevation-acre information obtained from U.S. Geo-
logical Survey topographic maps with damage per acre information obtained
from previous Skunk River studies. These were updated to present time to
produce damage curves. Damage curves were correlated with frequency
curves to produce flood control benefits. The 1 percent assumption was
used to compute future benefits.

COMPUTATIONS

Table B-2 indicates the results of the computations used to determine the
degree of infeasibility.

B-6
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TABLE B-2

Results Indicating Degree of Infeasibility

BCR

Existing Future Total Annual (8-5/8%)

Benefits Benefits Benefits Cost Interest
Name of Project ($1,000) ($1,000) ($1,000) ($1,000) Rate

Squaw Creek Reservoir Project 1,769.5 236.3 2,005.8 2,573.9 0.78
Ames Local Protection Project

100-Year Level of Protection 8.0 2.9 10.9 166.0 0.06
500-Year Level of Protection 15.8 10.1 25.9 173.5 0.16

Downstream Agricultural Levees
25-Year Level of Protection

Natural Flows 60.7 0.6 61.3 262.6 0.23
Modified Flows 55.6 0.6 56.2 239.5 0.23

100-Year Level of Protection
Natural Flows 67.0 0.7 67.7 305.5 0.22
Modified Flows 61.7 0.6 62.3 278.0 0.22

These projects were not studied further because of the definite indication
of infeasibility.

SECTION 5 - THE AMES LAKE PROJECTS

BACKGROUND

A project in the location selected by the 1968 GDM appeared to be the most
logical site that could be used to satisfy BCR requirements and also help
solve problems of major concern to the city of Ames, Iowa, and to downstream
farmlands. Conditions such as floodplain development, construction costs,
interest rates, hydraulic assumptions, etc., have changed since the 1968
study. Therefore, further benefit-cost analyses, optimization and alloca-
tion procedures resulting in new recommendations were needed in order to
answer questions and needs of the concerned public.

The following study plan was adopted:

a. Update the 1968 Ames Lake project presented by the GDM to prelimi-
narily determine a BCR and a basis to proceed with further study.

b. If item a. indicates a chance for feasibility, study various
project sizes at the Ames site to help give preliminary indication of a

lake capacity that would give an optimum financial return.
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Three lake capacities were selected for study with the understanding that
additional capacities may be studied if a more satisfactory indication of
results was indicated. Capacities to accommodate 5.2, 3.6, and 3.0 inches

of runoff were selected.

The study involved multipurpose lake projects. As was true for the 1968
GDM, the primary purpose for each lake project would be flood control.
Other purposes available, such as water quality control, recreation, etc.,
would be updated to accommodate needs indicated by the interested public.

LAKE PURPOSES

Each lake purpose has storage requirements to be provided in the project
design. Table B-3 indicates the storage requirements indicated by the
1968 GDM report for various purposes anticipated in 1968.

The table shows that the purposes of water quality control, fish and
wildlife, and recreation can use storage from the same allocated pool
without jeopardizing yield requirements.

TABLE B-3

Storage Allocation for the 1968 GDM Report
(5.2" Lake)

Type of Storage Amount (Acre-Ft) of Storage

Flood Control 89,500

Water Quality Control
Fish and Wildlife 26,100
Recreation f

Silt Storage 8,400

Total 124,000

The purposes anticipated for current requirements of lake design are
essentially the same as those for the 1968 design, exceptions:

a. "Water Supply" has been added as a purpose.

b. The storage requirements of "Water Quality Control" have

decreased.

Water supply was indicated to be a need based on studies made by the city

of Ames. Present water supply is from wells tapping a shallow aquifer.
Water demand projected by the city indicates that this source of water
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will likely be dangerously reduced in the future. The city has 9uggeqted
that the shallow water aquifer could be recharged by water infiltratton
from the lake bottom and release channel of a proposed Ames Lake.

Decreased requirements for "Water Quality Control" were indicated b'alse
of recent construction by the city of Ames of a waste water treatment

plant giving high percentage reduction of biochemical oxygen demand. Since

effluent from waste water treatment discharges into the Skunk River, the
new plant substantially reduced the low-flow augmentation requirement for

an Ames Lake Project.

SECTION 6 - THE 1968 AMES LAKE PROJECT

BENEFITS

Benefits of the 1968 GDM Ames Lake project were updated with appropriate

indices. Results of this update are shown in table B-4.

TABLE B-4

Benefit Update
1968 Ames Lake Project

1968 Benefits Benefits Updated to 1986

Project Purpose ($1,000) ($1,000)

Flood Control 681.1 3,675.0
Water Quality Control 325.2 1,183.7
Fish and Wildlife 42.8 155.8

Recreation 341.0 1,159.1

Totals 1,390.1 6,173.6

CONSTRUCTION COSTS

Construction costs were computed using new unit quantities and updated
unit prices. Interest during construction was computed as shown by table
B-5.
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TABLE B-5

Interest During Construction for
the 1968 Ames Lake Project Update

(8-5/8% Interest Rate)

Factor for Compd. Accumulated
Construction Time to Base Interest Increase Interest to

Stage Cost Year and at 4-5/16% Per Base Year
(Year) ($1.000) Payments Payment ($1,000)

I 1988 10,784.3 4.5 (9) .4623 4,985.6
II 1989 14,379.0 3.5 (7) .3439 4,944.9
III 1990 17,973.7 2.5 (5) .2350 4,223.8
IV 1991 14,379.0 1.5 (3) .1351 1,942.6
V 1992 14,379.0 0.5 (1) .04321 b21.3

Total 71,895.0 16,718.2

ANNUAL COSTS AND BENEFIT-COST RATIO

Annual costs were computed in accordance with table B-6.

TABLE B-6

Annual Costs for the

1968 Ames Lake Project Update
Annual

Cost Cost

Item ($1,000) ($1,000)

Construction Costs 71,895.0
Interest During Construction (at 8-5/8%) 16,718.2

Total 88,613.2

Intei t and Amortization (.086272) 7,644.8
Annual Operation and Maintenance 694.9

Total 8,339.7

The BCR computed from the information in tables B-4, B-5, and B-6 was 0.74.

B-10



SECT1ON 7 - THE 5.2-INCH AMES LAKE ?ROJECT

STORAGE REQUIREMENTS

The safe yields and corresponding storage requirements estimated by the
Rock Island District's Hydraulics Branch for the 5.2-inch lake project are
indicated by table B-7.

TABLE B-7

Yield Versus Storage Required
for the 5.2-Inch Project

Storage Requirement
(Sediment Pool Plus

Item Safe Yield Elevation Seepage Included)

(ft
3
/s) a/ (NGVD) b/ (Acre-Feet)

Water Supply Purpose 5 942.0 19,600
Water Quality Control Purpose 2 937.6 1J,600
Fish and Wildlife Purpose 10 946.0 26,800
Conservation Pool 18 950.0 34,500

a/ Cubic feet per second
b! National Geodetic Vertical Datum of 1929

The Rock Island District's Hydraulics Branch indicated that all purposes
listed in table B-7 can use storage from the 34,500 acre-foot conservation
pool without jeopardizing yield requirements.

As was true of the 1968 5.2-inch project, a recreation purpose was included
in the 1986 5.2-inch project. The recommended maximum drawdown of the

recreation pool during periods of drought was 7 feet, from elevation 950
to elevation 943 NGVD. Storage represented by this drawdown would be
shared with other purposes between elevation. 946 and 943 NGVD.

The assumptions regarding the use of the conservation pool to provide
storage requirements of the various secondary purposes was considered to
be adequate for preliminary analysis.

Flood control, the primary purpose of the lake, requires 89,500 acre-feet
between the conservation pool elevation of 950 feet NGVD and the maximum
flood pool elevation of 976 feet NGVD.

DAIAGE REACHES

A description of the damage reaches used by the 1968 GDM and adopted for
this 1986 Ames Lake analysis are listed in table B-8.
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TABLE B-8

Damage Reaches for the 1968
Ames Lake Project on the Skunk River

Mile

Reach From To Description

1 0.0 93.1 Mouth of Skunk River to Mouth of North Skunk River

2 93.1 179.5 Mouth of North Skunk River to Mouth of Indian Creek

3A 179.5 187.5 Mouth of Indian Creek to Jasper-Polk County Line

3B 187.5 202.1 Jasper-Polk County Line to Polk-Story County Line

4 202.1 215.0 Polk-Story County Line to Ames Damsite

METHODOLOGY

Benefits were estimated for each purpose as explained in paragraphs that

follow.

FLOOD CONTROL

Damage curves for agricultural damage were determined by using elevation-

acre curves derived in the 1968 Ames Reservoir (Lake) analysis and com-
bining them with current elevation-frequency curves to derive Average

Annual Acres (AAA) for each crop for each reach. AAA were multiplied by
an updated dollar loss per acre to derive AAD. The AAD with the project

in operation was subtracted from the AAD without the project to obtain

flood control benefits.

The loss per acre used to derive AAD for crops was determined by using
current normalized crop prices and yields and production costs provided

by the agricultural extension services of the involved counties.

Rural property benefits were computed by updating benefits used in the

1968 GDM, using NCD recommendations for updating factors.

Commercial and residential development has been added to the Skunk River

floodplain during years following the 1968 GDM report. The following
method was used to identify the development, its size, and approximate

data:

a. Recent topographic maps furnished by the city of Ames were used
to identify new development and to estimate the ground elevations near each
establishment and the approximate size of the buildings.

h. Values of buildings and contents were estimated from approximated

building size and floor elevations by comparing dimensions with values
calculated for similar facilities.
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The above data collected for the various land-use categories were used to
develop damage curves for each reach, which, when combined with current
frequency curves, provided the basis for computing AAI) reductions repre-
senting flood control benefits under existing conditions of development.

Flood control benefits under future conditions of development were not
computed for residential land use because of the small amount of existing
benefit. Similar to methods used for the Squaw Creek Reservoir analysis,
computation of future growth benefits for commercial properties was based
upon the OBERS projections, and future growth for agricultural crops was
based upon I percent annual growth. Flood control benefits are summarized
in table B-9.

TABLE B-9

Flood Control Benefits for
the 5.2-Inch Ames Lake Project

Amount ($1,000) at
Benefit Type 8-5/8% interest Rate

Existing 3,286.2
Base Year Increase 191.6

Future Growth Increase 197.2

Total 3,675.0

WATER SUPPLY

The Pmes Reservoir Environmental Study made in 1973 by the Iowa State

Water Resources Research Institute (ISWRRI), Iowa State University,
projected a need to augment the existing shallow well system by year
2000. The city of Ames is in the process of investigating a nunber of
methods that can be used to increase the source of water for the city.
One method is to allow recharging of the shallow water aquifer fron the
lake bottom and release channel. The lake project would be sized to
satisfy the infiltration required to provide the recharge water needed.

There are a number of difficulties in the process of determining the

storage pool necessary to provide the needed recharge of the aquifer:
(1) There have been changes in water use trends since the 1973 report;
and (2) without extensive soil studies, detailed computation of the
amounts of infiltration to be expected is not possible.

The 5 cubic feet per second (ft
3
/s) safe yield and corresponding 19,600

acre-feet of storage indicated by table B-7 may be low for future projec-
tions, but is assumed adequate for present time.
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Water supply benefits can be represented by the least cost alternative.
The city of Ames has estimated that two deep wells into the Tordan
Sandstone Aquifer at a cost of $2.5 million would serve rhoir wat ,r suppiv
needs. The cost includes maintenance, operation, and water trearment
costs for a 45-year pump life. Converted to lP0-vear life for comparison
purposes, the cost would be approximately $3.1 million. A single-purposo
lake of capacity to provide 19,600 acre-feet of storage would cost approxi-
mately $6.4 million, including annual maintenance and operation over a
100-year project life. The deep well alternative is clearly the least

cost alternative.

The city has indicated a possibility of tapping another shallow aquifer,
thereby providing an additional source of water. It is possible that use
of a shallow aquifer in part or total would he less expensive. However,
at this time, information is not available.

Benefits represented by the least cost alternative are equated to the
annual cost of the alternative. To estimate annual costs, it is necessary
to estimate the division between (i) first costs of constructing the two
deep wells and installing their equipment and (2) the operation and main-
tenance costs, including water treatment needed for deep well water sources.

Operation and maintenance was based upon updated values taken from
Appendix 5 of the Ames Reservoir Environmental Study prepared by ISWRRI.
Appendix 5, table 5-3-10, represents annual values of estimated costs
using various interest rates and a 45-year life. The annual costs of
well, pump, and maintenance were converted to first costs. The result
represents "'comparative incremented cost" as defined by ISWRRI and does
not include costs of installing and operating a well. Therefore, these
costs were increased by an estimated installation and operation cnst. The
water treatment cost was computed by subtracting costs for well and pumps
from the $2.5 million total costs estimated by the city. Table B-U0
illustrates the breakdown of costs and how updated.

TABLE B-1O

Computation of Water Treatment Costs

Conversion of ISWRRI Annual Costs to 1986 First Costs

ENR
Annual C.F. Factor First Index 1986 Total

Cost Per to First Cost Per Update First Cost Number First
Type of Unit Unit Cost (45-yr. Unit to Year Per Unit of Cost
or Operation ($1,000) Life at 7%) ($1,000) 1986 ($1,000) Units ($1,000) (
Deep Well 8.1 13.61 110.2 3.13 344.9 2 689.9
l)ecp Well Pump 1.9 13.61 25.9 3.13 81.1 2 162.2
Maintenance and

Operation 1.0 13.61 13.6 3.13 42.6 2 85.2

Total q37.3
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The following costs are estimated for labor to drill wells and install

pumps:

Item Cost ($1,000)

Drilling Wells 481.2

Installing Pumps 362.9

Total 844.1

Total First Costs ($1,000) = 937.3+844.1 = 1,781.4

Assuming that the remaining costs are water treatment costs, these costs

can be computed as follows:

City of Ames Total Cost (in $1,000) minus Total First Costs (in $1,000)

= 2,500.0 - 1,781.4 = 718.6

Table B-i shows further itemized data to indicate how the parts make

up the total.

TABLE B-Il

Total Cost Estimate for

Proposed Deep Well Water Supply

ISWRRI Updated Labor Total Costs

Values Values to Including

(Yr. 1970) (ENR Index) Install Labor

Item ($1,000) ($1,000) ($1,000) ($L,000)

Two Deep Wells 220.4 689.9 481.2 1,171.1

Two Deep Well Pumps 51.8 162.2 362.9 525.1

Maintenance and Operation 27.2 85.2 N.A. 85.2

Treatment Not Applicable 718.6

Total 2, 500.3

Table B-12 adds the pump replacement artu interest during construction to

the total costs in order to compute annual cost.

TABLE B-12

Annual Costs (6-5/8% Interest) for
Deep Well Least Cost Alternative

Annual

Amount Cost

Item ($1,000) ($1,000)

First Cost 1,696.2

Interest During Construction (at 8-5/8%) 124.1

Total 1,820.3
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TABLE B-12 (Cont'd)

Interest and Amortization (.086272) 157.0
Operation and Maintenance 7.1
Water Treatment 62.0
Pump Replacement (at $310,800)

Assume replaced every 50 years
(.01598) ($310,800) (.086272) o.4

Total 266.5

Assuming that benefits are equal to annual costs, water supply benefits
are $266,500.

WATER QUALITY

According to table B-7, the Ames Lake requirement for water quality control
is 13,600 acre-feet. The least cost alternative for water quality control
is a single-purpose lake with capability to provide this storage. Using
plate B-2, a first cost of $3.4 million is indicated.

Annual costs were estimated as indicated by table B-13.

TABLE B-13

Annual Costs (8-5/8% Interest) for
Single-Purpose Lake for Water Quality Storage

Annual

Amount Cost
Item ($1,000) ($1,000)

First Cost 3,400.0
Interest During Construction (at 8-5/8%) 536.2

Total 3,936.2

Interest and Amortization (.086272) 339.6
Operation and Maintenance 30.9

Total 370.5

Benefits can be equated to annual charges. Therefore, water quality
control benefits of $370,500 are credited to the project.

FISH AND WILDLIFE

According to table B-7, the Ames Lake storage requirement for the Fish and
Wildlife Purpose is 26,800 acre-feet. The 10 ft

3
/s safe yield used to
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compute this storage requirement results from an analysS is;ivcn by OILc

U.S. Fish and Wildlife Service in 1968, and recently verified by

Rock Island District's Environmental Branch for use In 1986.

The cost indicated by plate B-I for a lake that would provide 26,800 acrc-

feet of storage is approximately $9 million, representing an annual cost

ot $980,600. Since benefits can be equated to annual costs, this method
would indicate annual benefits of $980,600.

The method of computation used by the U.S. Department of Interior, as

given by a letter dated 21 November 1968 included in the 1968 Ames

Reservoir GMI No. I, gave benefits amounting $41,860 at 1968 prices,

amounting to $155,800 when updated to 1986.

Table B-14 gives the computations of fish and wildlife benefits used by

the U.S. Fish and Wildlife Service.

TABLE B-14

Computation of Fish and Wildlife Benefits

Item Annual Net Value ($)

Estimated Annual Fishery Values

Stream above Dam -41)0
Stream below Dam /Ju

Ames Lake 3b,625

Skibimpoundment

Total Net 40,915

Item Annual Net Value ($)

Estimated Annual Wildlife Values

Deer -125
Upland Game -230

Waterfowl 1,350

Damsite Impoundment 0

Total Net 945

Total Fish and Wildlife = $40,915 + $945 = $41,860

Updated to 1986 (ENR 3.72) = $155,800 (
Because of the preliminary nature of the study, sources of more reliable
information were not readily available. Therefore, an average value was
used amounting to $568,200 [($980,600 + $155,800) + 2].
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RECREATION

The safe yield studies made by Rock Island District's Hydraulics Bianch

indicated that a 5-foot drawdown from the conservation pool level could

be allowed during drought years. With the surface of the conservation

pool at 950 feet NGVD, the 5-foot drawdown would place the water surface

at elevation 945, and, according to pool elevation probability given by

table 1-15 (Exhibit 1, Hydrology and Hydraulic Design) of the 1968 GDM

report, would occur once every 2 years on the average. Drawdown to the

elevation of the sediment pool (elevation 933) would occur once every 50

years. Therefore, according to the information given by the table, there

appears to be some hazard potential allowed in the storage requirements

assumed for the recreation pool of the 1968 analysis.

For the purpose of preliminary analysis, the basis of recreational facili-

ties expense was assumed to be that used by the 1968 GDM, with the conser-

vation pool considered to be established at elevation 950 feet NGVD.

Projections in Appendix 3, "Outdoor Recreation and Open Spaces," of the

ISWRRI report differ from those used in the 1968 GDM and appeared to use a

more detailed analysis. Therefore, the ISWRRI projections were used herein.

There are recreational benefits currently generated through public use of

"greenbelt" facilities, a project constructed and used at a later date

than that of the 1968 GDM report for Ames Lake. For the proposed Ames

Lake project, those "greenbelt" facilities located within that part of the

Skunk River Valley to be occupied by the proposed lake would be removed

and replaced by the lake. Therefore, the affected greenbelt benefits

are deducted from the recreational benefits that would be generated hv

the proposed Ames Lake.

The following assumptions and procedures were used in the computation of

recreational benefits:

a. Public demand will force maximum recreational development.

b. The number of visitation days listed in Appendix 3 was modified

to represent the 1986 to 2086 period and used in the analysis.

c. The current recreational value per visitor day was derived using
the point system in the 1965 Water Resources Planning Act, "Principles and
Guidelines for Water Related Land Resources Implementation Studies," and

EC 1105-2-161, FY 1986 Reference Handbook. Using these procedures, the

value of a 1986 visitor day was determined to be $3.39 for the Ames Lake,

and $2.83 for the greenbelt facilities.

Benefit computations were made as indicated by table B-15. (
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TABLE B-15

Recreational Use for 1986

Ames Lake Project (5.2" Capacity)
100-Year Period of Analysis at 8-5/8%

Annual
Benefit Capital

at $3.39 Value For Present
Annual Per Visitor Indicated Worth Present

Visitation Day Interval Factor Worth

Year Interval ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

1986 to 1991 320.7 1,087.2 4,270.3 1.0000 4,270.3

1991 to 1996 335.5 1,137.7 4,466.7 0.6612 2,953.4

1996 to 2001 349.9 1,186.2 4,659.1 0.4372 2,036.9

2001 to 2006 366.9 1,243.8 4,885.4 0.2891 1,412.4

2006 to 2011 386.6 1,310.6 5,147.8 0.1912 984.3

2011 to 2016 408.4 1,384.5 5,438.0 0.1260 685.2

2016 to 2021 431.0 1,461.1 5,738.9 0.0836 479.8

2021 to 2026 454.9 1,542.1 6,057.0 0.0553 334.9

2026 to 2031 480.6 1,629.2 6,367.7 0.()365 233.6

2031 to 2036 508.2 1,722.8 6,760.8 0.0160 101.6

2036 to 2086 5,082.0 17,228.0 196,553.5 0.00026 50.2

Total Present Worth Value $13,542.6

Annual Value at 8-5/8% for 100 Years
- .086272 x $13,542,600 = $1,168,301)

Benefit computations for the greenbelt area to he occupied by the Ames Lake

were made as indicated by table B-16.
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TABLE B-16

Recreational Use for the

Greenbelt Development
100-Year Period of Analysis at 8-5/8%

Annual
Benefit Capital
at $2.83 Value For Present

Annual Per Visitor Indicated Worth Present
Visitation Day Interval Factor Worth

Year Interval ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

1986 to 1991 46.5 131.6 516.9 1.0000 517.2

1991 to 1996 47.9 135.6 532.6 0.6612 352.1

1996 to 2001 49.3 139.5 547.9 0.4372 239.5

2001 to 2006 51.6 146.0 573.9 0.2891 165.9

2006 to 2011 55.8 157.9 620.2 0.1912 118.5

2011 to 2016 61.1 172.9 679.1 0.1260 85.6

2016 to 2021 65.3 184.8 725.9 0.0836 60.7

2021 to 2026 69.3 196.1 770.2 0.0553 42.6

2026 to 2031 73.4 207.7 815.8 0.0365 29.8

2031 to 2036 77.5 219.3 861.3 0.0160 13.8

2036 r) 2086 775.0 2,193.2 25,022.1 0.00026 6.5

Total Present Worth Value $1,632.2
Annual Value at 8-5/8% for 100 Years

- .086272 x $1,632,200 = $140,800

The recreation benefit accredited to the Ames Lake project is $1,027,500
($1,168,300 - $140,800).

TOTAL BENEFITS

Table B-17 summarizes the benefits that can be credited to the 5.2-inch
Ames Lake project.
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TABLE B-17

A Benefit Summary for the 1986

5.2-Inch Ames Lake Project

Benf[t
It $m (S1 ((())

Flood Control * 3,675.0

Water Supply Z66.5

Water Quality Control i7o.5

Fish and Wildlife b68.2

Recreation

Total 5,907.7

• includes future growth

BENEFITS VERSUS COSTS

Annual costs are the same as those given on table B-6 for the updated 1968

Ames Lake, in the amount of $8,339,700. The 8CR is therefore 0.71

($5,907,700 . $8,339,700).

SECTIoN 8 - THE 3.6-INCH AMES LIKE PROJECT

BACKGPOUND

To evaluate the 3.6-inch lake, a comparison of storage requireiaents of tie

3.6-inch lake with those of the 5.2-inch lake and -. rresponding benefits for
each purpose shotid be made.

Flood Control - Full flood pool for the 5.2-inch lake is at elevation 970
feet NGVD compared to a 968-foot elevation for the 3.6-inch lake. The

reduced capacity for the flood control pool will not significantly impact

damage for floods lower than the 100-year frequency. Damage for floods
higher than the 100-year flood would be greater than that experienced for

the 5.2-inch lake, but would not impact AAD significantly because of the

lower frequency of occurrence of floods.

It was therefore assumed that the flood control benefit for the 3.6-inch

lake would be the same as the flood control benefit for the 5.2-ioch lake.

Water Supply, Water Quality, and Fish and Uildlife - Since all three of

these purposes are satisfied by the storage required by the' 10 ft
3
/s safe

yield, and the 3.6-inch lake project is considered to be in the same loca-

tion as that for 'he 5.2-inch lake, the 3.6-inch lake benefits for these

three purposes are assumed to be the same as those for the 5.2-inch lake.
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Recreation - The conservatian pool for the 3.6-inch lake is considered to
be at elevation 949 feet NGVD as compared to conservation pool elevation
950 feet NGVD for the 5.2-inch lake. Change in recreation activity that

would result from this I-foot difference in pool elevation is considered

to be minimal; therefore, use of the same recreation benefits as used for
the 5.2-inch lake is considered adequate.

BENEFITS AND COSTS

Therefore, to compute the BCR for the 3.6-inch Ames Lake project, benefits

equal to those of the 5.2-inch reservoir were used for all purposes.

The estimated construction costs were $48,734,000. The estimated interest
during construction was computed in accordance with table B-18.

TABLE B-18

Construction Cost Estimated by Year and

Interest During Construction (8-5/8% Interest)

Factor for Accumulated
Constr. Time to Compd. Interest Interest

Stage Cost Base Year Increase at 4-5/16% to Base Year

(Year) ($1,000) and Payments Per Payment ($1,000)

I 1988 6,582 3.5 (7) .3439 2,263.5
II 1989 10,970 2.5 (5) .2350 2,577.9
Ill 1990 16,264 1.5 (3) .1351 2,197.3

IV 1991 14,918 0.5 (1) .0432 644.4

48,734 7,683.1

Annual costs are computed in accordance with table 3-19, using a 1o-year

period of analysis.

TABLE B-19

Annual Costs for

the 3.6-Inch Ames Lake Project
Annual

Costs Costs
Item ($1,000) ($1,000)

Construction Cost 48,734.0
Interest During Construction 7,683.1

Total 56,417.1

Interest and Amortization (.086272) 4,862.2

Annual Operation and Maintenance 471.0

Total 5,338.2
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The RCR using the henefits designated for the 3.6-inch reservoir is 1.11
($5,907,700 t $5,338,200).

SECrlON 9 - THE 3.0-INCH AMES LAKE PROJECT

BENEFITS Ft)R VARIOUS PURPOSES

Similar to the assumptions made for the 3.6-inch Ames Lake project, benefits
for the 3.0-inch project are assumed to be the same as those for the 5.2-
inch project, with the exception of that for the recreation purpose. The
benefit computation is explained Iii paragraphs that follow.

RECREATION PURPOSE

The conservation pool for the 3.0-inch like Is considored to he it elevation
946 feet NGVD. This is 4 feet lower than the conservation Pool f)r the
5.2-inch lake; therefore, recreational benefits based iipon shoreline at
the lower elevations were computed. The shoreline it the pool elevat ,on
after 5 feet of drawdown would be 941 feet NGVI). The visitation crv ,t
table 3-4-2 (ISWRRI, Appendix 3) represents pool elevation 9.',O. f

T
slng

elevation 940 in lieu of elevation 941 would introduce minimal -rror and,
therefore, was used in the analysis. The visitation corve of ISWRR[ tahl-V
3-4-2 was modified to represent projection, of visitations from 19(6
through 2086. The computation was made by movinig the shape of oirve iheal
II years and then assumin constant rate intriate oi *3

0
,ii visits

each 5 years (87,900 per year) between vears 2 36 thrnokh 2)86.
Computations asing hif modified projc(.tiol are shown by table B-211

TABLE B-2)

Benefit of Recreational !se for
the 3.0-Inch Ames Lake Project for

0O0-Year Period of Analysis (9-5/97 Intorost)

Conservation Pool Elevation 940

Annual

Benefit Capital

Modified at $3.39 Value For Presc:
Annual Per Visitor Indicated Worth Present

Visitation Day Interval Factor Worth
Year Interval (S1,O00) ($,000) ($1,000) ( $1 , 000__1 ) ( I, 0 00)

1986 to 1991 28u. 8 951.9 3,739.1 1.O 1nn 3,739.1

1991 to 1996 293.5 995.0 3,908.4 0.6612 2,584.2
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TABLE B-20 (Cont'd)

1996 to 2001 305.7 1,036.3 4,070.6 0.4372 1,779.7

2001 to 2006 320.0 1,084.8 4,261.1 0.2891 1,231.9

2006 to 2011 336.8 1,141.8 4,485.0 0.1912 857.5

2011 to 2016 355.2 1,204.1 4,729.7 0.1260 595.9

2016 to 2021 374.2 1,268.5 4,982.7 0.0836 416.5

2021 to 2026 394.4 1,337.0 5,251.7 0.0553 290.4

2026 to 2031 416.1 1,410.6 5,540.8 0.0365 202.2

2031 to 2036 439.5 1,489.9 5,852.3 0.0160 93.6

2036 to 2086 4,395.0 14,899.0 169,983.3 0.00026 44.2

Total Present Worth Value 11,835.2

Annual Value at 8-5/8/ for 100 Years
= .086272 x 11,835,200 = 1,021.0

Because of the decreased shoreline for the 3.0-inch lake, benefits for the
greenbelt area that would be replaced by the lake were assumed to be
decreased by 9 percent from that computed for the 5.2-inch lake. The
resulting greenbelt benefits are $127,800. Therefore, the recreation
benefits for the 3.0-inch lake are $893,200 ($1,021,000 minus $127,800).

BENEFITS VERSUS COSTS

Table B-21 summarizes the benefits that cs' he credited to the 3.-i: ih
Ames Lake project.

TABLE B-21

Summary of Benefits for

Various Purposes of the 3.0-Inch Project

Benefit (8-5/8%) Beiefit (8-7/8:,)
Item ($11000) 0(Sl OO)

Flood Control * 3,675.0f 3,675.
Water Supply 266.5 -i4.5

Water Quality Control 370.5 381.6
Fish & Wildlife 568.2 570.7
Recreation 893.2 821.5

TOTAL 5,773.4 5,731.6

includes future growth
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A summary of benefits versus cost is given ny table 8-22.

TABLE 9-22

Benefits Versus Costs Summarized
Using Two Intere-st Rates

Costs Annutal Cost,.
(8-5/8%) 8(8-7/BZ-7)8

PItem ($1,000) ($1,000) ($1,000) ($11000)

Construction Cost 42,000.0 42,000.0

Interest During
Construction 6,621.5 6,829.2

TOTAL 48,621.5 48,829.2

Interest & Amortization 4,194.7 4,334.5

Annual Operation and
Maintenance 405.7 405.7

TOTAL 4,60().6 4,740.2

Benefits 5,773.4 5,711.6

SCR's 1.24 1.?i
Net Benefit 1,172.8 991.4

SECTION 11) - COST-SHARI'NC

I NTRODUJCT ION

Cost-sharing studies are used to inform local interests of their cspected

costs based upon the benefits thev would receive from the variotis purposes
designed into the project. Suich stuidies are performed after a decision
has been made reaarding the project capacity that appears to he most cos,

effective.

ALLOCATIoN STUDOIES

Cost-sharing is based upon the results of cost allocation studies made cti
determine an equitable distribution of project costs. The method us-ed for
projects studied by the Corps of Engineers is knowin as "the Separable

Costs-Pemaining Benefits Method" conducted upon the most cost-effective
project. Based upon the RCR's and net benefits for the three siz.es of the
Ames Lake projects studied, the 3.0-inch lake was selected as being the
most cost-effective of the three, and, therefore, most acceptable for cost-
sharing considerations.
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ELEMENTS OF THE ALLOCATION

The elements of the allocation are (1) the alternative single-purpose
annual costs, (2) the separable costs and (3) the remaining benefits.
Benefits used for determining the allocation are limited by the
alternative single purpose costs (the lesser of the two). RemlinliV beno-
fits are the differences between separable costs and the benefits limited.
The percentages of each remaining benefit as compared to the total are used
to compute the allocation.

ALTERNATIVE SINGLE-PURPOSE COSTS

These costs are derived by computing the annual costs of each sfngle-pur-
pose lake project designed to provide the required storage for each pur-
pose. Each single-purpose storage requirement is based upon the safe
yield requirement computed by the Hydraulics Branch. After storage
requirements are identified, the corresponding first cost of single-
purpose reservoirs are provided through use of the acre-foot, cost curve

of plate B-2.

The storage requirements, single-purpose costs, and corresponding annual

costs (alternative single-purpose costs) are shown by tahle B-23.

TABLE B-21

Single-Purpose Dam Costs

for
Designated Purposes

Storage Single-
Requirement Purpose Cost Annual Costs

Purpose (Acre-Ft) ($1,000) ($I,()00)

Flood Control 57,600 29,000 3,15. 7

Water Supply 19,600 5,5Q( 599.2

Water Quality 13, 6(of 3,400 370.5
Fish & Wildlife 26,8o 9,000 980.6

Recreat ion ?f, 4Oo 9,000 980.6

Table B-24 give. costs and benefits for multiplo-purposo and single-
purpose projects. The cost of recreation facilities is included, where
appropri ate.

Table B-24 also Indicates that the only specific cost applicable to the
study is for recreation facilities and improvements.

B-26
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TABLE B-24

Ames Reservoir: Multiple-Purpose and Single-Purpose

Costs and Benefits
3.0-Inch Lake -- Cost Allocation Studies

Water Fish
Multiple Flood Water Quality and

Purpose Control Supply Control iLoLite Re crcaLio,)
Item ($1,000) ($1000) ($1,000) ($1,000) ($1,000) (51,IUu )

1. Project Investment
Dam Structure 37,218.4 29,000.0 5,500.0 3,400.0 9,000.0 9,00().J

Recreation Facilities 4,781.6 4,781.6

Interest During
Construction 6,621.5 4,573.3 867.4 536.2 1,419.3 2,173.3

Total Cost 48,621.5 33,573.3 6,367.4 3,936.2 10,419.3 15,954.9

2. Annual Financial Cost
Interest and Amortiza- 4,194.7 2,896.4 549.3 339.6 898.9 l,37',.5
tion
Maintenance and
Operation 400.9 263.3 49.9 30.9 81.7 12_".1

Total Annual Cost 4,595.6 3,159.7 599.2 370.5 980.6 t,51.6

3. Annual Benefits
Flood Control 3,675.0
Water Supply 266.5

Water Quality Control 370.5
Fish and Wildlife 568.2

Recreation 893.2

Total Annual Benefits 5,773.4

SEPARABLE COSTS

Table B-25 indicates the method used to compute a separable cost for

each purpose. The separable cost of a purpose is the multiple-purpose

project cost minus the cost of a project with the purpose omitted. Since
the purposes of water supply, water quality control, fish and wildlife,
and recreation all use the same storage pool, the cost of the dam struc-

ture for the project representing each purpose omitted is the same as that
for the multiple-purpose project. The cost of recreation facilities is
included in each project cost omitting a purpose, with the exception of the

B-27



project that has the recreation purpose omitted. The result of these con-
putations indicates zero separable costs for the purposes of water supply,
water quality, and fish and wildlife. The separable cost for the
recreation purpose Is the same as the recreation facilities cost indicated

for the mutiple-purpose project.

Table B-26 w;as used to indicate the method of allocating tile total c(osLs
of the multiple-purpose lake to its various purposes using the senarable
cost-remaining benefit method.

|(
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS

CLOCK TOWER BUILDING

ROCK ISLAND. ILLINOIS i201

oN OF:February 15, 1984

Planning Division

SEE DISTRIBUTION -

The purpose of this letter is to seek your views
and recommendations on the authorized Ames Lake project
and other water resource needs in the Skunk River basin.

Congress authorized construction of the Ames Lake,
Iowa, project in 1961 based on a feasibility study of
the Skunk River basin directed by Congress. The
authorized project consists of a dam and lake located on
the Skunk River about 5 miles north of Ames, Iowa, shown
on the enclosed map. The authorized purposes of the
project are urban and rural flood control, low flow
augmentation of the Skunk River during dry periods, and
rec-reation on the lake and adjacent project lands.
Water supply was not authorized but was recommended for
addition when the need developed. The project was
placed in an inactive status in 1973 because State and
local interests did not support further work.

Since 1973, the city of Ames has recommended
reassessment of reservoir sites in the Skunk River basin
with special emphasis on water supply. In meetings with
local officials in November 1983, a projected need fo
additional water supply and an existing need for low
flow augmentation of the Skunk River during dry periods
was cited. Rural and urban flooding is a continuing
problem. For example, flood damages from the June 1975
flood on Squaw Creek and the Skunk River below Ames, are
estimated at more than $7 million at current price levels.

There are two options for Corps of Engineers'
future activities in the Skunk River basin:

a. Reactivate the Ames Lake project, review

project recommendations, and revise those recommendations
to satisfy existing needs. Complete the basin study and
report to Congress on any additional water resource
programs which meet the criteria for Federal participation.

C-1
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b. Deauthorize the Ames Lake project and

terminate the basin study with a report recommending no

further Federal action. Congress has established the

deauthorization process to remove projects from our

study backlog which lack.local support and are not
likely to be built. We are required to starL the

process for deauthorization if a project has not been

funded since 1974.

Attached is a response sheet soliciting your views

and recommendations on future water resource programs in

the Skunk River basin. The response sheet contains

items which you may wish to consider in your reply. You

may also wish to mark up and return the enclosed Ames

area map or Skunk River basin map to indicate locations

of problem areas or proposed water resource projects.

Please return the response sheet in the postage paid

envelope by March15. 1984.

Sincerely,

t Bernard P. Slofer
*Colonel, Corps of Engineers
District Engineer

Enclosures

C- 2
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RESPONSE SHEET

February - 1984

Please identify problems and locations and give your
recommendation on solutions to those or other water

resource problems. Idedtify specific locations on the
attached maps.

1. Ames Lake Project

2. Urban and Rural Water Supply

3. Urban and Rural Flooding

4. Low Flow Augmentation and Water Quality
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5. Recreation and Environmental Quality

6. Other

Name ____________________ _

Address ________________ ___

City __________________ _

Representing _______________
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT, CORPS OF ENGINEERS

CLOCK TOWER EUILDING

ROCK ISLAND. ILLINOIS e12o MAY 1%4
.c~oAYYSNII@N OPS

NCRPO

SUBJXCT: Reclassification of Authorized Project, Ames Lake, Iowa

Commander, North Central Division
ATTN: NCDPO

1. Reference is made to DAEN-CWP-C 2nd indorsement dated 20 June 1974,
subject, "Reclassification of Authorized Projects," (30 May 74 - NCRED-P).
This correspondence approved the reclassification of the Ames Lake, Iowa
project from "Active" to "Inactive."

2. This project was authorized by the 1965 Flood Control Act (HD 267/89/1),
and was funded for Land Acquisition in FY 1970 and for initiation of Construction
in FY 1971. At the time of reclassification there was strong opposition to the
project from upstream landowners and from conservationists. The Governor of
Iowa stated that the State's position at that time had to be that of general
opposition to the project.

3. Recently there has been renewed Congressional and local interest in this
project. By letter dated March 6, 1984, the city of Ames, Iowa, provided us
with a copy of a resolution of the City Council adopted 28 February 1984,
requesting reactivation of the Ames Lake project (letter and resolution
inclosed).

4. The latest approved Project Cost Estimate (PB-3) for this project,
1 July 1973 prices is $21,900,000 Federal. A revised estimate would have to
be based on a reevaluation of the project. After approval of reactivation, our
first year funding requirement would be $250,000. These funds would be used to
initiate a reevaluation report, examine the alternatives to serve the authorized
purpose of flood control, low-flow augmentation, recreation, and addition of
water supply for the city of Ames. The city's request for reactivation and
reevaluation of the project emphasized water supply and low-flow augmentation.

5. It is recommended that the Ames Lake, Iowa, project be reclassified from
"Inactive" to "Active."

I Incl (trip) ARTHUR E. MILLER
as LTC, Corps of Engineers

Acting Comman-ler

C-7



_ CITY OF AMES, IOWA
515/232-6210

ALL-AMEFACA CrTY
19W-1,83

March 6, 1984

Colonel Bernard P. Slofer
Rock Island District Corps of Engineers
Clock Tower Building
Rock Island, IL 61201

SUBJECT: Ames Lake (Reservoir) Project

Dear Colonel Slofer:

This letter is in response to your February 15, 1984 request
for input regarding the Ames Lake Project. Specifically, the City
of Ames was requested to respond concerning the reactivation or
deauthorization of the Ames Lake Project.

The Ames City Counicl met on February 28, 1984 and adopted
Resolution No. 84-48 (copy enclosed) requesting the Army Corps of
Engineers to reactivate the Ames Lake Project. While not endorsing
a specific project, the Council actively supports a re-evaluation
of the Ames Lake Project and requests additional studies evaluating
long-term water resource capabilities and low-flow stream augmenta-
tion. The droughts which occurred In Central Iowa during the last
8 years have demonstrated a need for the development of long-term
water resource capabilities and low-flow stream augmentation.

Ames and other Story County governments formally requested
Corps of Engineers' assistance following the 1976-77 drought. Their
request was specifically for planning and development assistance,
particularly for the side stream impoundment/greenbelt concept,
to help prevent future water supply shortages in the county.

Thank you for this opportunity to conent.

Yours very truly, K
Steven L. Schainker
City Manager

SLS:bas
Enclosure C- 8



RESOLUTION NO. 84-48

RESOLUTION REQUESTING CORP OF ENGINEERS TO REACTIVATE THE AMES LAKE
(RESERVOIR) PROJECT, FOR THE CITY OF AMES, IOWA.

WHEREAS, the Ames Reservoir Project was actively considered in the mid-
1960's; and

WHEREAS, in 1971-73 the Corps of Engineers contracted with Iowa State
University and the University of Iowa for a major environmental study
of this project which resulted in a concluiion that the large multi-
purpose reservoir originally planned was environmentally unacceptable and
no longer viable on a benefit/cost basis, suggesting alternatives of
green-belt with or without small recreational lake developments; and

WHEREAS, the Corps of Engineers must now either recommend to Congress
that this project be reactivated or deauthorized; and

WHEREAS, the enhancement of water supply resources for the City of Ames
and low-flow augmentation of the Skunk River during dry periods are
reasons for reactivating this project; and

WHEREAS, reactivation of this project will keep open the possibility of
additional water resource studies in the Ames area and possibly assist in
that development; and

WHEREAS, deauthorization of this project will prevent additional study
of this area, and prevent securing of reauthorization for a period of
five to ten years;

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Ames,
Iowa, that the Corp of Engineers be requested to reactivate the Ames
Lake (Reservoir) Project.

ADOPTED THIS 28TH DAY OF FEBRUARY, 1984.

eCIT F. PAUL GOODLAND, MAYOR

Introduced by: Parks
Seconded by: Thurston
Voting aye: Curtis, Parks, Shank, Thurston
Voting nay: Atherly, Brown Absent: None

Resolution declared adopted and signed by the Mayor this 28th day of
February, 1984.

$1 C-9



NCDPO (11 May 84) lot Ind

SUBJECT: Reclassification of Authorized Project, Ames Lake, Iowa

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chicago. Illinois 60605 ji -., W

TO: Cdr, USACZ (DAEN-CWJ-C) WASH, D.C. 20314

1. We concur with the recommendation of he Acting District Commander that the
Ames Lake, Iowa, project be reclassified-from the inactive to the active status
for the reasons stated In the basic correspondence.

2. Prompt approval action is requested as this project has been included the
House Subcommittee mark-up of the FY 85 Appropriations Bill, Report No. 98-755,
accompanied by HR 5653.

FOR THE O0HKANDER:

I Incl ,4~BI C. IPE Chief
nc Program Development Office

2
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MEN-CWP-C (11 May 84) 2d Ind

SUBJECT: Reclassification of Authorized Project, Ames Lake, Iowa

HQ, U.S. Army Corps of Engineers, Washington, D.C. 20314 2 JUL 984

TO: Commander, North CentraltDivision ATTN: NCDPO

1. We approve your recommendation to reclassify the Ames lake, Iowa, project
from the "inactive" to "active" category of Civil Works projects.

2. Based on comments received from the Stae of Iowa, the City of Ames, and
others, it is our understanding that you will reevaluate the project prior
to making any recomnendation for construction.

FOR THE COMMER:

wd all incl L. H. BLEY
Chief, Planning Diviqion
Directorate of Civil Works

CF:
Rock Island Dist.

3
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NCDPO (11 May 84) 3rd Ind
SUIJECT: Reclassification of Authorized Project, Ames Lak , Iowa

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chicago, Illinois 60605-1592 11 JUL

TO: Comnander, Rock Island District

Your request for reclassification of the Ames Lake, Iowa, project, from

the "inactive" to the "active" category of Civil Works projects has been

approved. Please notify the applicable Congressional and local interests.

FOR THE COMMANDER:

- NG C. P.E., Chief
Program Development Office

4
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DEPK6,AROITENT 0<-' TH ARMYI

ImCLOIK TOWFR BUILIN. 13 B j,.3 4

ROCK SLANt)0 I-) 61.-4 20 i4

1.~ S EP 1984
Planning Divis ion

N1OTICE (lF PEEVALIJA tIN
()F

AMES LAKE P3('IFCT
SKUNK RfVeR BAqIN

Duo tt re-iewed State aind local tnte.st ,th- Am,-s
Lake project has besen rec lassifiedi from "inaictive" to
.active." Reactivation was approved by the Offire nf

the Chief of Engineers oi Tuly 2, 1984. Funds h-ive been
a pp rop r iate d by Co ogre-s to Ini tf.ate i 1re 3 iS f

report, in ftical year !9i' (oct'bher f r eptember
1985).

The Aonc-t Lake project wasi icitl:-i lcc bv the 1961
Flood Control Act (PL eQ9298\, and cf-n,;st of a dam
and reservoir loi-ated 3 -niles upstren a)t Xcs , Iwa,
01n the Skunk U ver. However, oplpoqit!,on L) the projec t
from upstream landowners in And dae, ta the reservoir
and from conservationists, proim.pted Lnovernnr Robert Ray
to withdraw support for the prolect ln October 1973.
The proiect was c18sstfted as 1.tmat lv,-' in 19'4.

Water ces; irre problems A-id iciAq < it line ta)

affect the Su;nk Rive-, Ras.- 4a t er 4, i 1):)' needs ind
low-flow atigmentat too are prrhil~ir iee-dy in thp Ame,;
area , w hilIe flooin g onn tfnue e t he a p r-oh I em. K trl i h-
out the Skutnk River b)a6- I -

The std associated with th!l reA-<t -'atll i r will
evaluate alrernatiye plans whi, n wni 1 d acr,,e the autho r-
IzeA. pIrrpogeR of Fl -I cotr , W-fl-m w 1,Ik~meot a, i -),
and water b~ased recreat ton. Thesidy -will be dl rented
towari curntceds , IT-c liii 6i,, wator ap1vfor the Ames
a r ea. I t wf h e '- I n td I i -)r ian,- w It h c ur rent.
o r itpCr ia t r )1 4 -, n 1 n z Ac -1 .10 a t r i ti I n - f t e de r a I v
qssred waIter r eaiuric-P p rigr a s. T he o h 0' t ie oPf ' 'I
study will he toI determsine I f a -,,r-cloet -an ho evec
wh I -h Isq a , peaplt , ervehi the same pupoesa the
Auitho,)ritze-d rilr qn-I in-es -4h e :e I if r Fed e ra

a j 1 r t t he a i I rI I e~- O ,

St aI .. a n-I 1 a I r- o i- I 'I W 1 W J I -. f -1r-i ed t .1 iii F -

t pa t P. r + 11 a.1 q g r, r t no r



You a r i v i t e d t as s I 1 :n t he ;I '- e Iv men t and

eval uation of i I te n t i f- s d u : ng he qtIiv proces .
You will be I fnr'neI of Any tcdv ievellopm tKn And also
provided opportunIties to Input t the it idv it ,lPcfloc
points.

T'or fur, her Iuf or matioa calI Mt . Ie Rass

78 -6 3h , F xt. 6 i' , r wrIte r

D ~ tr ,t i :,,- e r

.S. Armv -ngineeL Diatr cti , Rock 'Ii nd
ATTN: Plannfig I)ivts!,n
Clock Tower Buildinw P.O. RLx 2qI4
Rock I land. lI I ,oi 6121)4-2r0(,

~n c rt, I

William C. Burns
Colonel, Corps of Engineers
District Engineer



KEOKUK COUNTY SUPERVISORS
Phone 515-622-2902

Sigoarney, Iowa 52591

March 2), lnq

Fn'C : o --Rck isln

A -t er, tr; - ]no D 'i C

W -3 t j j , ;our assi -ta-.nt for thor presentation
Con March 1 1), i93-5 concerning the Skunk

h3i -, an~ t f1o - i 'r o blIemS.

you i'iac i 'u presertation, you would be wVillinqg
f h, S9- jnk Piver Basin in Keokuk County b,,. helicopter and

re,-r' b~ vlder .amera the entire system. The county would like
,-,.est at tfns time th~at this fliqht he conducted to facilitate,

-s t ud '. of pi-nblerms in the flood plain area and assist in the
oni c)f, crect i e me-a s res de,-mcd neces sa ryo or future

iurde(rstand this 'liaht could nossibly be conducted by your
a a public service to Keokuk County and its flood plain

'~ I te vetyou nee to assess any costs of this
tc t the county, please so advise the Board of Supervisors

r a condu,,cti -ng t'he fl ight .

ark you ainfor any assistance you mns be able to render
V~kLCounty.

Very truly yours,

Dale Sagten, Chirmnan
Keokuk County Board of Supervisors



DEPARTMENT OF THE ARMY

ROCK ISLAND DISTRICT. CORPS OF ENGINEERS
CLOCK TOWER BUILDING - PO BOX 2004

ROCK ISLAND. ILLINOIS 61204 2004

April 30, 1985
Planning Division

SUSJZCT: Letter Order No. NCR-ZA-B5-0125

Mr. J. Michael Nethery
State Conservationist
United States Department of Agriculture
Soil Conservation Service
Federal Building, Roo 693
210 Walnut Street
Des Moines, Iowa 50309

Dear Mr. Notbery:

This letter constitutes funding authority under
Fiscal Year (IT) 85 appropriations in the total amount
of *30,000.00 for use by the United States Department of
Agriculture, Boil Conservation Service to provide input
for a reevaluation study of alternative plans for the
proposed Ames take. lowa, Flood Control project In the
Upper Skunk River Basin in accordance with the attached
Scope of Work.

The FT 65 amount of $30,000.00 authorized by the
Letter Order may not be exceeded without prior written
approval from this office. Billing shall be on an
SF 1080, indicating either partial or final payment,
and forwarded to the Comptroller, U.S. Army Engineer
District at the above letterhead address. Billing shall
be for work covered only by the Scope of Work and shall
cite the subject Letter Order number and appropriation
96x3122, Construction General, account No. BE 138 30 610
0 0000 FL. Services performed pursuant to this Letter
Order are chargeable to the cited PY 85 appropriation
until December 31. 1985, the expiration date of thin
order.

I - 1 6
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Point of contact for technical quostions rdn)J ,e
tr. Joe Ross, 309/788-6361, Ext. 301, aILd for ndmfn1rtrn-

rive matters please call Mr. Paul Vanlloorcb'kc . Ext. 296.

Sincerely,

ORIGINAL SIGNED BY

James T. Schnerre
Acting Chief, PlarninF, fTl,-'on

Enclosure

C-17



SCOPE OF WORK
FOR

STUDY INPUT BY THE
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
IN CONJUNCTION WITH

THE UPPER SKUNK RIVER BASIN REEVALUATION STUDY
(,4Es LAKE)

BACKGROUND

Reactivation of the previously authorized Ames Lake project was approved by the
Office of the Chief of Engineers on July 2, 1984. Subsequently, the Corps of
Engineers, Rock Island District initiated a reevaluation study in Fiscal Year
1985. This study, associated with the reactivation, will evaluate alternative
plans to the Ames Lake project which would serve the authorized purposes of
flood control, low-flow augmentation, and water-based recreation. The study
will be directed toward current needs, including water supply for the Ames area.
The objective of the study will be to determine if a project can be developed
in the Upper Skunk River Basin (above Ames) which is acceptable, serves the
same purposes as the authorized project, and meets the criteria for Federal
participation in a project. Preliminary findings are expected by December 1985.

REQUIREMENTS

In conjunction with the reevalution study, it is requested that the United
States Department of Agriculture, Soil Conservation Service (USDA-SCS) provide
the following input:

1. During the ongoing SCS Skunk River Basin Study, the SCS will investi-
gate flood damage in small watersheds and propose remedies for a few sample
watersheds. Determine if the data could be extrapolated to the watersheds
above Ames, and what the conclusions are.

2. Evaluate the effects of soil conservation/land treatment measures on:

a. Sheet and rill erosion rates.

b. Delivered sedimentation rates to potential reservoir sites (four
site locations to be given). (

c. Flood peak reduction/runoff rates on a per square mile basis and
on the main stem Skunk River and Squaw Creek. Evaluate a 2-year to 100-year
frequency range.

d. Surface aquifer recharge._haKacteristics. Estimate potential
benefits to the aquifer serving the Ames well fields.

C-18
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3. The SCS Skunk River Basin Study will examine the effects of extensive
tile drainage on flow during droughts. Furnish any preliminary findings.

4. Address the effects of fluctuating reservoir levels on tile drainage
outlets. Both underground and open channel outlets should be addressed.
Mitigative alternatives which will cause the least damage to tile outlets
located adjacent to proposed reservoir sites should be identified. An inven-
tory of existing tile outlets located below potential pool levels is required.

5. The general process required to initiate, implement, and maintain a
watershed project in the Skunk River or Squaw Creek Basin above Ames. Include
background history on what soil conservation measures have been taken in the
area above Ames.

6. Information on low-flow impacts on water quality between Ames and
Newton.

7. Proposed construction needed for improved drainage of cropland above
Ames.

8. An inventory of potential small impoundment sites for drainage areas
less than 5 square miles in the Skunk River and Squaw Creek Basins above Ames.

The above information should be furnished in a letter report to the Rock Island
District, Corps of Engineers by December 31, 1985.

2
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DEPARTMENT OF THE ARMY
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS

CLOCK TOWER BUILDING - P0O BOX 2004

ROCK ISLAND. ILLINOIS 01204-2004

?T": Letter order In. t'e rv

of Vori

mr. 7. Mirbsel Woathory
lqtatp 'ongeryaften4 tt
Unite,! qttee Departmen~t of Alricu'ire
5,Wi ^ftuqeryettn Service

21) VWIenut Street
Des wnfn**, Tow" Snl4qI

VDear Vr. metheryu

Atracel Is a revIseof Scope of V,r!1 to quperge',
V1,e ecopm of Vo*'r attached to totter Ir 1er Vo qev!,
R5115 Osted April Ifl, 1915. The Reepm i~f "ortV va.
revise-' anI acually aftteed upon Aurng a coor''nnt

4 nn
sorfnpi ansay 21. 141 betwvn ToYS'n-1 '"trfet
renresentoetes M'esrs. I^* lose *" qn'g Loa an!h

Y~r. .Tsmos Peel and other r ')-sro stie'' ue.tarm.

Funi$ng aed tise restrIetieng *n4 f'ther djin's-
trativp matters tena!', as stated In e-tv April In 11';
cr~rejoneice to yenV.

Sinte ret e

Slgneo'oy
J. T. SCHNERRIF

u4h~r 1. 711n -rmsn
ihfetV1nnin" ')!vision
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(REVISED)
SCOPE OF WORK

FOR
STUDY INPUT BY THE

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

IN CONJUNCTION WITH
THE UPPER SKUNK RIVER BASIN REEVALUATION STUDY

(AMES LAKE)

BACKGROUND

This revised Scope of Work supersedes the original Scope of Work attached to
Letter Order No. NCR-IA-85-0125 dated April 30, 1985. Revisions to the original
Scope of Work were required and mutually agreed upon following a May 23, 1985,
coordination meeting with Mr. Joe Ross and Mr. Roger Less of the U.S. Army
Corps of Engineers, Rock Island District, and the United States Department of
Agriculture, Soil Conservation Service (USDA-SCS) represented by Mr. James Reel,
Leader of Water Resources Planning, and other team members.

REQUIREMENTS

In conjunction with the Upper Skunk River Basin Reevaluation Study and the
May 23, 1985, coordination meeting, it is requested that the USDA-SCS provide
the following input: (For referencing purposes, numbered items correspond to
the original Scope of Work items.)

1. Determine on a feasibility level if any economically feasible soil
conservation projects can be identified in the watersheds above Ames.

2. Evaluate the effects of soil conservation/land treatment measures on:

a. Erosion, with and without land treatment.

b. Delivered sedimentation rates to the following four identified
potential reservoir sites:

(1) Old authorized Ames Lake dam site on the Skunk River, sec. 13,
T. 84 N., R. 24 W., Story County

(2) Bear Creek at Interstate 35, sec. 5, T. 84 N., R. 23 W., Story
County

(3) Onion Creek - Squaw Creek Basin, sec. 32, T. 84 N., R. 24 W.,
Story County

(4) Squaw Creek, sec. 18, T. 84 N., R. 24 W., Story County K
c. Flood peak reduction/runoff rates for present and future

conditions for inventory watersheds above Ames. The Rock Island District,
Corps of Engineers will provide flow-frequency data.
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d. Acquifer recharge characteristics on Skunk liver Basin upland
soils.

3. Delete this item which was to exmine the effects of extensive tile
drainage on flow during droughts.

4. Address the effects of fluctuating reservoir levels on tile drainage
outlets. Plot any known private tile outlets of 10-inch diameter or larger.
Locate outlets of all legal drainage district tile on 7-1/2 minute quadrangle
maps. Locate above tile outlets for only those areas surrounding the four
potential reservoir sites identified in peragraph 2.b. The Rock Island District,
Corps of Engineers, will provide the various pool elevations for the four study
sites. Mitigative alternatives which will cause the least damage to tile outlets
will not be addressed.

S. Provide a general assessment of project potential in the Upper Skunk
River Basin.

6. Delete this item which was to provide information on low-flow Impacts
on water quality between Ames and Newton.

7. Delete this item which was to identify proposed construction needed
for improved drainage of cropland above Ames.

8. Provide an inventory of potential small impoundment sites for drainage
areas less than 5 square miles In the Skunk River and Squav Creek Basins above
Ames.

The above information for this revised Scope of Work should be furnished in a
letter report to the Rock island District, Corps of Engineers, by December 31,
1985.

2
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L department of water, air and waste management

August 14, 1985

District Engineer
U.S. Army Engineer District, Rock Island
Attention: Planning Division - Arthur Klingerman
Clock Tower Building, Box 2004
Rock Island, IL 61204-2004

RE: Flow Augmentation - Upper Skunk River

Dear Mr. Klingerman:

The department staff has spent considerable time and effort in the past several
years on documenting the need for advanced wastewater treatment facilities for
Ames. This documentation included an evaluation of the stream flow conditions
at which Iowa's water quality standards would apply. It was determined that a
stream flow of 2 cfs would be used in lieu of the 7Q10 (0.08 cfs) at the Ames
USGS gage. The need for advanced treatment and subsequent design of a new waste
treatment facility for Ames is based on this stream flow. Therefore, any
discussion regarding low-flow augmentation should consider the flow of 2 cfs for
water quality.

Based on historic gaging data at the existing Ames gage and the discontinued
gage, the seasonal 7Q1G levels are below the 2 cfs during all periods except
April - June. During this April - June period the 7QIO is 2.5 cfs at the Ames
gage. Low flow augmentation would be beneficial during the seasons when the
natural flow drops below 2 cfs. Flow augmentation would not be necessary during
the April - June periods since both adequate stream flow and advanced treatment
will ensure protection of the aquatic resource. The accompanying table (similar
to the August 1966 FWPCA table) is provided to show the augmented monthly stream
flow values (at the Ames gage) which would be benefical in reducing elevated
instream ammonia nitrogen concentrations when the natural flow drops below 2
cfs.

It is hopeful that this provides the necessary data on flow augmentation.
Please feel free to contact Ralph Turkle (281-8779) if any questions arise.

Stephen W. Dallou, Ph.D.
Executive Director

SWB/sjh
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Monthly Distribution of Benefical Flows

Month 
Flow Rate (cfs)

January 
2

February 
2

March 
2

April 

May

June 
*

Jul y 
2

August 
2

September 
2

October 
2

November 
2

December 
2

* Natural flows are sufficient
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Unted states Sol 210 Walnut Street
Dpoisrutof Conmvsiw, 693 Federal Building
Agicuteu rer.4ce Des Moines, Iowa 50309

January 17, 1986

Mr. Arthur J. Klingerman
Chief, Planning Division
Department of the Army
Rock Island District Corps of Engineers
Clock Tower Building
P.O. Box 2004
Rock Island, IL 61204-2004

Dear Mr. Klingerman:

As per agreements between Mr. Joe Ross and Roger Less of your agency ind
myself, six copies of information relative to the Upper Skunk River Basin in
Iowa are being provided for your use. Specifically, the information outlined
in the revised scope of work, agreed to as per the letter dated June 18, 1985
from yourself to Mr. J. Michael Nethery, has been completed.

It has been a pleasure working with your staff. If we can be of any further
assistance or If the need for our assistance at up coming meetings is required
due to the Information we have provided, please contact me directly.

Sincerely,

James M. Reel
Staff Leader
Water Resources Planning Staff

C-?75
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IOWA STATE HISTORICAL DEPARTMENT
OFFICE OF HISTORIC PRESERVATION DAVID CROSSO, EXECUTIVE DIRECTOR

April 2, 1986 STATE HISTORIC PRESERVATiON OFFICER

Dudley M. Hanson, P.E.
Acting Chief, Planning Division
Rock Island District Corps of Engineers
Clock Tower Building
P.O. Box 2004

Rock Island, IL 61204-2004

RE: CULTURAL RESOURCES, UPPER SKUNK RIVER BASIN, AMES LAKE,
IOWA.

Dear Mr. Hanson:

Thank you for the opportunity to review this document. The
appraisal of past research in the Ames Reservoir is concise and
summarizes well the initial efforts to evaluate cultural
resources in this project area. We concur with the Corps that
additional research must be penftcmed. We recommend that
geomorphological studies be conducted first to develop landscape
models that can be used to identify where archeological sites are
likely located, whether buried manifestations are expected, and
where sites are likely to be preserved or destroyed. The Corps
should then conduct surveys based upon landform/context models to
identify and evaluate sites that may be impacted by the proposed
work.

We look forward to working with you on this project.

Sincerely,

Dr. Lowell J. Soike, Director
Deputy State Historic Preservation Officer

LJS/ks

HiStorical Building-East 12th & Grand-Des Moines, Iowa 50319 - (515) 281-6825 6826
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Table 2. Flow characteristics in the Upper Skunk River Basin.

Stream Flows ft / sec

Criteria Station Skunk River Squaw Creek Skunk River
above Ames in Ames below Ames

Yearly average flow 157 125 301

"5 flows

Jan 4 1 1
Feb 7 2 3
Mar 45 17 47
Apr 52 26 64
May 51 36 117
Jun 43 65 137
Jul 16 21 59
Aug 6 4 12
Sep 4 2 5
Oct 3 2 2
Nov 6 4 4
Dec 4 4 3

Annual 10 6 13

Q84 flows
Apr-Sep 6.8 4.3 15

Annual 4.5 4.8 3.8

Q7,10 flows

Jan-Mar 0.4 0.2 0.0
Apr-Jun 5.0 2.5 6.7
Jul-Sep 0.2 0.1 0.3
Oct-Dec 0.3 0.4 0.0

Annual 0.1 0.1 0.0

Protected flow* 4.8 23 N/E

O from Iowa Administrative Code, Department rule 900--52.8
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klbIu 3. list) Spec?" occurrinq In the [Jplie r,~in( Piver rwar Awpi,
(fronm I SWPII 1973d ).

M-;k Laser Ct 11 Coo hmask L..*,e, o.1 :o

es;,~~~ (1.-2 (a6) (97j se s (1892) (19W9 '14 71

species Remaining Since 1892 Species Found inl 1892 bunt not

Stoner.11ar Reported Recently

RCn~tg2n. rno,, lus) C C - ,dIpe

i (A..ooeotes branchialisi
2iio-chrysoleucas) C R ---r-he-- pue

i~oto isatherinoides) A A m EOXlcus
cc. , er siZetunge

No tois cornutusi C A c (ESO n;fof5i
Snqsouh shiner RcuIi C

(~!~~s dreale) CA c Chrosonrus erythrogaster) R

Sandhiro Silli) C very minnow'
(orp.stramines) R C (Hboatunflhl 9 -i

S polt un e nr BrVires i
i 22ls EEk2erus) C ft *.Liabidesthes siccu1tXi 9

1.r___t siaCknse shiner

I Phe!nacobus.O.rebilus) R C - (Notropis heterolephie) C-
.iuntno!?bi USO CiLackehiri shiner

t(:Sh1Ls.notatue) C A C (Noro is herterodon) R

(Elehj_2 prmi9s 9 R R gr~pk5umbratilisi R
Cr.. -h au ft.iimiffl
(Semoitilus etromaculatus) C A A 1!i;E~h!14estvigi1A.) C-

Oul lbmck ui1. ti.F top.smnnoi

( sop decyprinus) C - C (Fundulus notatus) -

___must__ C C A (oyboyi4scbi quttat.) C-
Nther hscersoi Spttedcr

I"p~a ~~e - c (LMinyema; melanops) R
biqmot~lull aiiE1iZdore
ilctiobus Cyprlnellus) A it ft itoxostorsa d4guen~i) C

Northern Redhorse erown ulhad
(monoston,. macrole pidotuml R - c iltalurue nebulosusi 9 -

4lcV bUTI~ei Sion er miato"
(Ictalurus mieliks) A R A (Noturus exilis) R -

Chanel cat _12W Tadpole madtOm
Ictalurus Eunctatumi C R C (Noturu.. q~riInuusis R -

Green 'unfish Oranq.-epo t; a Aie
(Lapowis humilus( A 9 C (Le1mi huxiiluel 9 -

1 - 9e. l 1 
L a r e o h b a s s l o d s

, T mcrochirusi R - o(!V~O..erU! samods A-
Sa1~th bis R F 9.O 21ig!rpet5~

,Microptorus dolomieui 9 5i i (Ab~ie uetrs
i'nny darerrioi iS

ittheostoma nigrum) C C -_ CPmmenqosclts

(Percina mnculata) 9
SB<5.1ii Appearing Since 1892 aaj~rteroh

(Etheostos onle) -

Carp (C prinus carpioi C A mud darter
Col I ~ (E.theostonCk asprigene) 9

(Careassiu. curatus) R Rauno,., darter
________ anknnoi) - (Ethoostona caerileuni 9 -

Hjbonathas -N C (Etheostoma exile) C

'N .tE2Eis lutrensui) A
n!Ver carpsucker

C.r-ides carpi.i A C riouil larva, brook. chestnu. o. -1-ve lmPreY
.i;Efin carpsucker

CaroIde veliferi ) C

(Icralurus nat,,i,) R A
iftoxs nnlai - N

Key: A = abundant
C =commiion
R =rare
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species above Ames than below Ames. Coon (1970) attributuc this
difference in diversity to the g-eater variety of bottom substrate and
habitats in the naturel Skunk River north of Ames as opposed Lo the
shifting sand bottom of the channelized portion of the Skun~k River' below
Ames. No fisheries data are available for Bear Creek or Onion Creek.

D. Terrestrial

An extensive study of the vegetation and plant communities was conducted
in 1972 (Iowa State Water Resources Research Institute, 1973a) on a
22,000 acre study area which included the authorized project and the Bear
Creek impoundment. Approximately two-thirds (16,000 acres) was under
cultivation and 2900 acres (13%) was forested or wooded past-re. The
predominant fo-est type was a mixed floodplain forest with Maple-
Basswood, Elm-Ash, and Oak-Hickory associations. No information is
available on habitat types in the remainder of the study area.

A review of data on woodlands from the 1974 Census of Aviculture for
Sto'y County shows a decrease in total woodland acreage from 9,287 acres
in 1969 to 6,280 acres in 1974, while 1982 Census of Agriculture for
Story County shows woodland acreage steady between 1978 and 1962 at about
8000 acres. The apparent woodland increase between 1974 and 1976 is due
to a revision in reporting categories, not an actual increase.

Since 1972, the Story County Conservation Board has actively pursued the
preservation of the upper Skunk River through development of a greenbelt.

To date, over 820 acres of the corridor is owned by or under the control
of the Conservation Board. In addition, 2700 acres of the river corridor
are protected from future development by a county zonin6 ordinance. The
Skunk River Greenbelt is being carefully developed to preserve the unique
nature of the corridor while providing recreational opportunities for the
public.

E. Wildlife

The project area provides habitat primarily for small game and
furbearers. Petersen, in ISWRRI (1973a) directed a study of the
potential impacts of the proposed Ames Lake reservoir upon wildlife of
the area. The study, conducted in April and May 1972, examined habitat
quality and population density of 57 species and groups of species (Table
4). Averages of the habitat quality and population quality values
indicated that the area was composed of only fair wildlife habitat and
less than fair population densities. Petersen (in ISWRRI 1973a)
explained that these values were probably low because 1) of the uneven
distribution of species throughout the study area, 2) the short census
period, and 3) the averaging of the values. He concluded, however, that
the area contained good habitat for raccoons, sparrows and rabbits, while
conditions fo- river otters, dabbling ducks and rails were poor. (
No information is available concerninb wildlife species in the remainder
of the study area.
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Table 4. Animal species and estimated habitat quality and population
densities in the Upper Skunk River study area, 1973 (from
Petersen).

KAEZtAT POPULATION DENSITT "ASITA? POPULATION DENSITY

SPECIES VQALITY CLASSIFICATION SPECIES CUALIt? CLASSIFICATION

Herons 3.76 2.66 Jack Rabbit 4.37 3.41

Wood Duck 3.01 2.49 Chipmunk 2.60 3.08

Other Waterfowl 3.33 3.19 Woodchuck 2.76 2.06

Hawks 2.12 1.4 23 Lined Gd. So. 3.42 3.04

Za9rs 4.11 --- ranklin's Gd. So. 3.S4 3.10

0ua1 3.53 3.38 Gray Sairrel 2.96 3.14

I. Partridge 3.64 ---- Fox Squirrel 2.1S 1.2S

Pheasent 3.37 2.16 Red Squirrel 3.43 ----

alls 4.22 3.41 s. rytn Scquirrel 2.29 ---

Doves 2.30 1.86 Pocket Gopher 3.32 3.07

Owls 2.42 2.57 Seaver 3.52 2.54

Swifts 3.52 2.26 Cricetidee 2.31 2.10

Kinqfishers 3.43 2.S6 muakrat 3.54 2.77

Woodpeckers 1.60 1.61 c€Oyte 3.56 3.39

Flcatchers 2.71 2.39 Red Fo 3.07 2.70

larks 4.08 3.54 Gray Pox 2.53 ----

Swallows 3.47 1.71 Raccoon 2.02 1.77

Jays 1.83 1.32 Mink 3.44 2.76

Ttlnice 2.12 2.17 Weesels 3.14 2.64

Nuthatches 1.79 1.81 Badqers 3.29 3.16

Wreng 2.38 2.SS Striped Skunk 2.64 2.33

Thrasher$ 2.62 3.27 Spotted Skunk 3.43 3.19

0. W. Warblers 2.64 2.5 River Otter 4.43 ---

lkxwinq8 3.21 2.99 Wh. Tailed Der 2.85 2.19

Starlings 2.61 2.31 Salamanders 3.3S ....

Vireos 2.63 3.13 Toods 2.74 2.98

Warblers 2.20 2.11 rroqs 2.63 2.51

House Sparro. 1.26 2.06 Turtles 3.64 3.30

Grackle* 2.96 1.74 Liards 3.90 3.21

Blackbirds 2.76 1.47 Snakes 2.61 2.70

CowbIrds 2.80 2.42

Tenagers 3.24 ---- Average for all

Sparrow* 3.39 2.60 Wildlife Cateqorles i.02 2.69

Opossum 2.77 2.31

Insectivores 2.43 1.66

Data 3.56 2.91

Cottontail Rabbit 2.42 2.44

Habitat/Density Ratings

I = optimum
2 = good
3 = fair
4 - poor C-34



Federally Endangered Species

The Fish and Wildlife Service lists only one species protected by the
Endangered Species Act of 1973, as amended, that may occur in the study area.
The Indiana bat (Myotis sodal1s) has been documented in Jasper Cuunty, in the
extreme southeast part of the study area. The Indiana but utilizes small
stream corridors with well developed riparian zones consisting of mature
trees (generally greater than 16 inches in diameter). They roost and rear
their young under the loose bark or in cavities of dead or dying trees. They
feed over the stream by flying underneath the overhanging forest canopy,
occasionally d-opping to the water su-face to drink. Future studies should
investigate if suitable habitat exists in the project area.

Prairie bush clover (Lespedeza leptostachya), a species proposed to be listed
as threatened has been documented in Story County. The prairie bush clover
inhabits dry mesic native prairies that are well-drained, often gravelly, and
located on kanes or eskers (hills of glacially deposited material) and river
terraces. Future studies should also investigate if suitable habitat exists
for this species in the project area.

The bald eagle (Haliaeetus leucocephalus) is found occasionally in the
tailwaters of Saylorville Reservoir, Polk County, during the winter. The
reservoir alternatives could affect the bald eagle positively by providing
additional open water feeding habitat in the area.

In accordance with Section 7(c) of the Endangered Species Act of 1973, as
amended, the Federal agency responsible for actions authorized, funded, or
carried out in furtherance of a construction project that significantly
affects the quality of the human environment, is required to conduct a
biological assessment. The purpose of the assessment is to identify listed
or proposed species likely to be adversely affected by their action and to
assist the Federal agency in making a decision as to whether they should
initiate consultation.

State Protected Species

The Iowa Conservation Commission (Wilson 1985, pers comm) has provided a list
of endangered species which may be affected by various project alternatives
(Table 5). No detailed surveys have been conducted in the study area. Such
studies will be necessary for each of the feasible alternatives.

Table 5. Iowa endangered and special interest species which will be affected
by proposed alternatives.

State Status INAI Rank*

Ames Lake Dam Site
Blacksoil prairie S3
Prairie bush clover (proposed for Endangered S1

federal listing)
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State Status INAI Rank*

Onion Creek Dam Site
Dissected grape fern 3
Coral root orchid S2
Foxtail sedge S3

Dry Dam Site SE of Story City
Blanding's turtle S3
Prairie white-fringed orchid Endangered S3
Bobcat Endangered S1,S2

* Iowa Natural Area Inventory (INAI) Rank Key.

S1 - 1-5 occurrences
S2 - 6-20 occurrences
S3 - More than 20 occurrences.

Fish and Wildlife Resources with the P-oject

In general, impacts to fish and wildlife resources due to any of the
impoundment alternatives will include some stabilization of flow variability
and reduction of flood stages downstream. The water temperature regime will
also be altered, most markedly in the summer due to thermal stratification.
Su-face temperatures of a -eservoir will be higher and bottom temperatures
lower than the normal stream flow. These differences will be reflected in
the water discharged downstream based on the depth of the outlet structure.
Likewise, water quality measured by dissolved solids will improve as salts
settle out, but oxygen deficiences could develop because of thermal
stratification and lack of aeration in the pool.

Levees gene-ally reduce flood conveyance and storage capacity of the
floodplain, while containing overbank flooding. Containment of flood
discharges in a smaller c-oss-sectional area will result in higher water
velocities, and may cause scouring and stream bank erosion, degrading fisc
habitat.

Alternative 1

This is the previously authorized Ames Lake Reservoir as proposed by the
4 Corps of Enginee-s in Design Memorandum V1. The specifications and pu-pose

are detailed in Table 1. While this alternative provides runoff flood storge
for a 5.2 inch event, the ISWRRI Summary Report (1973) reveals that some
agricultural levee construction would still be required to protect cropland
between Ames and Colfax.

The specific impacts to fishery resources with Alternativc il will be severe.
Foremost is the permanent loss of 80 per cent of the only unstraightened
segment of the Skunk River between the upland drainage ditch headwater areas
and the downstream straightened main channel reach. This means the loss of
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the documented river fishery, although a limited river fishe-y may persist in
the tailwater area.

We expect a lake type fishery to develop in the reservoir proposed in
Alternative 1. Of the game fish in the Skunk River, Bachmann and Olsen
(ISWRRI 1973) predict that only the smallmouth bass will be eliminated. The
balance of their projections about fish species in the proposed rese-voir is
in Table 6.

Bachmann and Olsen (in ISWRRI 1973s) summarized their predictions of the Ames
Reservoir as follows:

1. The combination of high nutrient levels in the river and relatively
long turnover time will mean the impoundment will be a fertile body
of water with heavy summer algal blooms which can only be controlled

by periodic treatments.

2. The fish population will increase many fold including large numbers
of rough fish. There should, as well, be a substantial game fish
population which can be maintained with intensive management.

3. The poo- quality of the river below the rese-voir in combination with
the variable quality of the outflow will p-eclude the establishment

of a substantial tailwate- fishery.

Like the fishery, the wildlife resource in the impoundment area will be
severely impacted. Filling the conservation pool will inundate about 400
acres of timber, and periodic and variable filling of the flood pool to full
level 976' MSL will severely impact an additional 1200 acres of timber. This
-epresents a loss of up to 15 percent of the woodland resources in Story
County. The terrestrial resources in the flood pool will be reduced to mud
flats at the lower elevations and to early successional herbs and water
tolerant woody species at higher elevations depending on the frequency and
duration of flooding. While these vegetative regimes provide wildlife
habitat, the diversity of wildlife species using these habitats will be less
than for the woodland lost. This alternative would severely impact the Skunk
Rive- Greenbelt, InnLidating most of corridor, eliminating the unique
recreational and environmental experiences now available. Finally, the
limited benefits to fish and wildlife are short-term only as the reservoir
size and quality will be reduced due to sedimentation.

Alternative 2

This alternative is essentially the same as Alternative 1, except tlhat the
conservation pool and flood control pool are smalle-. The conservation pool
would have a surface area of approximately 1300 acres and the flood pool

would be 3500 acres. While this would affect less of the natural river, the K
discussion of impacts due to Alternative 1 are still applicable. Bachmann
and Olsen (in ISWRRI 1973a) also addressed this alternative, indicating that

while the turnover "ate would be cut in half, the increased turbidity and
decreased mean depth would favor abundant rough fish populations. From a
wildlife standpoint, the impact would be less in terms of total acreage,
however, a substantial portion of the developed Skunk River Greenbelt will be
inundated.
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Table 6. Fish species present in the Skunk River basin with proje(ted

abundance of these species in proposed reservoirs (frol:
ISWRRI, 1973a).

Abundance in river Projected abundance
Species (Zach) (Coon) in Ames Reservoir

Rough fish
Carp R A A
River carpsucker C C A-C
Quillback C C A-C
Highfin carpsucker C C A-C
White sucker C A C-R
Northern hogsucker C C
Bigmouth buffalo R R A (if started)
Northern redhorse - C R-C

Forage fish
Stoneroller C R -

Brassy minnow R C ?
Emerald shiner R R C-A
Common shiner A A -
Big-mouth shiner A A ?
Red shiner C C C
Sand shiner C A R
Golden shiner R - A (if started)
Suckermouth minnow R R R-C
Bluntnose minnow C A A
Fathead minnow C A A
Creek chub A A -
Slender madtom - R ?
Stonecat R C -
Fantail darter R R -
Johnny darter C R R-C

Game fish
Black bullhead C C A
Yellow bullhead C C C
Channel catfish R C C (if stocked)
Green sunfish C A A
Orange-spotted

sunfish R R R-C
Bluegill - R C

Smallmouth bass C C -
Largemough bass R R C (if stocked initiollv)
White crappie - R A
Black crappie - R C
Northern pike - R R-C
Walleyed pike - R-C (if stocked)

Key: A = abundant

C conwnon
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Alternative 3

This alternative calls for an impoundment on Bear Creek upstream of trie 1-3,
bridge. This impounds approximately 155 surface acres with arn elevation of

970' MSL, and was proposed as part of the p'eviuu!ly autt-riztOu Ames Lake
Reservoir as a stable recreation and fishin6 lakc az part of Alternative 1.
Proposed by itself, it is primarily to supply wate r fu- the City of Ames,
with possible recreation and fishing benefits. There is no fisheries data
for Bear Creek, but we would assume that it would have the smaller fauna
associated with the Skunk River. We would also expect that it is
intermittent, going dry almost yearly. Thus, we would anticipate little
impact to the fishery. Bachmann and Olsen (ISWRII 1973a) wrote that sport
fishery populations in the sub-impoundments (Bear Creek and Dam site) would
be good because of the mo-phomet-y of the lake basins. Thus, the lake
fishery developed in Bear C-eek Lake should have good game fish populations
with proper management. The impact to wildlife resources will be moderate
due to the open nature of the timber and the fact that most of it is
presently pastured.

Alternative 4

This is a multi-pu'pose reservoir on Squaw C-eek with a conservation pool at
935' MSL and full flool pool at 950' MSL. This would create a narrow,
shallow conservation pool of approximately 100C surface acres, and a flood
pool of approximately 1500 acres. We have no cu-rent data on the Squaw Creek
fishery. We would, howeve-, expect a lake fishery dominated by rough fish to
develop in this -ese-voi r similar to that for Alternatives 1 and 2.

The impact to wildlife -esources will be moderate, due to the pasturinb of
the majority of the timber in the flood plain. As with the reservoirs
proposed in Alternative I and Alternative 2, we would anticipate a transition
type of habitat to develop on the land affected by the flooa pool, depending
on the extent and du-ation of flooding events.

Alternative 5

A small reservoir has been proposed on Onion Creek just upst-ean. of the
confluence with Squaw C-eek. This reservoir was proposed for water supply
augmentation for the City of Ames, with a conservation pool at 950' MSL and a
surface area of 200 acres.

No fishery data is available for Onion Creek. We would expect that Onion
Creek does not support diverse fishery largely due to the small size of the
watershed. We would expect the fishery of this reservoir to be comparable to
Bear Creek Lake (Alternative 3), a managed sport fishery.

The conservation pool will flood approximately 100 acres of mixed timber
which now provides habitat for a wide variety of small animals and birds.
Much of the adjacent p-operty is residential and would not be available to
mitigate losses in the impoundment.
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44AAN PIKE j~
',OMASE s.1 L-, .. An EQUAL OPPORTUNITY Agency

August 27, 1986

Colonel William C. Burns
Rock Island Corps of Engineers
Clock Tower Building, P. O. Box 2004
Rock Island, Illinois 61204-2004

Dear Colonel Burns:

I have reviewed the scaled-down Ames Lake project proposals. The Iowa
Department of Natural Resources does not support the proposal and does not
have any interest in cost-sharing the lake's development nor its operation and
maintenance.

Our primary reason for opposing the project is the lake's large drainage area
relative to lake size (108:1). The preferred ratio for that area of the state
is 11:1 for a good quality multi-purpose recreation lake.

I met with Ames city officials to discuss the proposed project and their long-
term water supply needs. We mutually agreed that an impoundment on a tribu-
tary to the Skunk River may warrant further exploration. I informed the city
that Iowa DNR staff will provide comments and information from environmental
and recreation perspectives on any proposed tributary sites and impoundment
sizes.

Thank you for the advanced opportunity to review the Upper Skunk River Basin
Reevaluation Study.

Si rely,)

_LAJI~Y J. WILSON, DIRECTOR r-r spn r 'i
DEPARTMENT OF NALTURAL RESOURCES TJ1  FJ FNI I'

rlt:L32 29i9 '
cc: Harris Seidel, City of Ames

NCROD-S
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CITY OF AMES, IOWA 50010

ALL- A _ M'C Y City Administration Building

19W-1983 621 Main Street
Ames, Iowa 50010
515-239-5105

F. PAUL GOODLAND
MAYOR

September 9, 1986

Col. William C. Burns
Rock Island Corps of Engineers
Clock Tower Building
P. 0. Box 2004
Rock Island, Illinois 61201

Dear Col. Burns:

The City of Ames has received most of the relevant material regarding the
proposed scaled-down Upper Skunk River Lake Project. At their August 26, 1986,
meeting the City Council passed a motion requesting that the Mayor inform the
Corps of Engineers that the City of Ames is not interested in sponsoring the
proposed scaled-down dam project. While the City of Ames is interested in
identifying additional water supplies, it is difficult to justify during these
harsh economic times such a significant expenditure in capital and operating
costs for this facility, when our actual need for additional water capacity is
not expected for the next 20 years.

It is our understanding that the Corps examined other smaller impoundment areas,
but determined that the cost benefit ratio for these facilities did not warrant
further consideration. It may be helpful if you would share your analysis of
these smaller impoundment facilities with us. Perhaps in the future we could
discuss a joint effort with the Corps of Engineers and the Department of Natural
Resources regarding impoundments on certain tributaries to the Skunk River or
low head dams such as the one we recently constructed in Ames.

We would like to thank you very much for your extensive analysis on the Upper
Skunk River Basin Reevaluation Study. We hope that in the future we will be
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able to wrk together on a similar project which will meet both of our needs
and, at the same time, minimize the negative effects on the county's greenbelt.

While I am personally in favor of the Upper Skunk River Lake Project, the
Council has consistently been opposed. Therefore, I must communicate the final
decision to you.

F. Paul Goodland

Mayor, City of Ames

FPG/nd

c: Ames City Council
Steven Schainker, City Manager
Harris Seidel, Director of Water and WPC
Congressman Neal Smith

,4-
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The following resolution was offered by Councilmember

Nelson , who moved its adoption.

RESOLUTION NO. 86-14

WHEREAS, the Ames Lake Project proposed by the United

States Corps of Engineers and the scaled down version of this

same project proposed by the United States Corps of Engineers

is hereby on the agenda for consideration by the City Council

of the Incorporated City of Story City, Iowa, and

WHEREAS, the City Council of the Incorporated City of

Story City, Iowa, is already on record as being in opposition

to the Ames Lake Project proposed by the U. S. Corps of

Enjgineers, and

WHEREAS, the U. S. Corps of Engineers admits that the

original Ames Lake Project is impractical and that tho scaft-

down version of the original Ames Lake Proe.t 1t has a v,:r-y -- fr

east to benefit ratio, and

WHEREAS, the U. S. Army >rr's . irg-n,-rs cin fInr re

sporLsor 'or, thc ,eo:t shartr,- p 1r, Armtr, r,. s Lak. r- .

and

WHEREAS, the City 7of Arr-.:, "; ,,.ri Ut;,y Courty, T-,y

and the Statu of Iowa all refse,2 t. r ro- -

Now, therefore, BE I- RESCLVE ,

the Incorporated City of Story Clty, :-w,

Council of the Incorporated City f -t :- y I.wa Is still

opposed to the Ames Lake Project proposed L, tl.e U. 5. cr;-s

of Enj-Jneerz an i,..=Ires that the Amos [,. ,, Pr' le-t t-

ccmFpl.tely ari 1ri 11ly .l,-uttnhr: . r i t i t U e 't 'nn .: f



Story City, Iowa and their friends and their neighbors might go

on about their business without the fear of another Feaibillty

Study. and

Now, therefore BE IT FURTHER RESOLVED by the City Council

of the Incorporated City of Story City, Iowa that this resolution

passed this day be brought to the attention of the Congress of

the United States of America by delivery to the representative

from this district to the Congress of the United States of

America.

This motion was seconded by Councilmember Clayberg

_and on roll call, carried by an aye and nay vote

as follows:

AYE: Longseth, Jensen, Nelson, Clayberg, Erickson

NAY: None

ABSENT: None

WHEREUPON, the Mayor declared the motion duly passed this

6th day of October , A.D., 19 86

M yor

ATEVr

City ClerkC-
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STORY COUNTY BOARD OF SUPERVISORS

RESOLUTION 86-40

WHEREAS studies and debate have gone on since the 1930's concerning the Army
Corp of Engineers' proposed projects on the Skunk River Basin, and during
this elasped time, no definite action has been taken by the Corp of Engineers
due to the vast amount of controversy associated with any proposed project; and

WHEREAS, complete and final deauthorization of the Skunk River Basin project is
indicated by the following negative consequences of this project:

1. Increased tax burden placed on landowners, i.e., the reduced ag
land tax base which would affect local government and school districts;

2. Increased tax to residents of Iowa to pay for the project, i.e., local-
requirement current-cost estimated at $18.75 million, non-federal-
sponsor estimated annual cost of $1.75 million for operation and main-
tenance, and increased costs as a result of inflation;

3. Detrimental effects to farm drainage systems vital to ag production
above the normal flood pool area;

4. Severe siltation problems associated with a project of this type in
an intensively tilled rural agricultural area;

5. The $44 million cost of the Ames Lake dam could better be directed
toward soil conservation practices within Iowa;

6. The elimination of one of +hc arch's only natural habitat greenbelt

7. Restudy of the project every eight years unless deauthorized by Congress;
i.e., cost of the last study was $250,000; and

WHEREAS, the Corp of Engineers' study showed that the cost benefit ratios are
unfavorable for a project of this type and no sponsor has been found for the
Corps' cost-sharing plan nor has there been any endorsement for the project by
any municipality, county or the State of Iowa; and

WHEREAS, if funding were used for soil conservation practices in the upstream
watershed instead of construction, maintenance and siltation impoundments for
the dam on the Skunk River, the benefits would far exceed those associated with
the dam; and

WHEREAS, we believe that benefits derived from flood control and water supply
retention do not outweigh the economic damage to the farmland that drains into
the Skunk River and its tributaries;

BE IT THEREFORE RESOLVED that the Story County Board of Supervisors request the
complete and final deauthorization by Congress of the Army Corps of Engineers'
proposed projects on the Skunk River Basin.

Moved for adoption by Donald E. Nelson , secorded by Fred L. Mathison

Voting aye: Nelson, Mathison, W. G. Stucky

Voting nay: none

Not voting: none

Absent: none

Passed this 4th day of November , 1986.

Attest-

L Chair, Board of Superisors

County Auditor
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£10: Colonel Bernard Slofer, Corps of Engineers

FROM: Norman Kading, Chairman of Resolutions Committee, Iowa Association of Soil
Conservation District Commissioners

RE: Resolutions Passed at 1986 Annual Conference

During the Annual Conference for Soil Conservation District Commissioners held in
Des Moines on December I and 2, 1986, the commissioners of Iowa expressed their
opinions on various issues regarding conservation of soil and water resources and
problems that arise in the operation of soil conservation districts. Those
S's were expressed through various (12) resolutions presented and voted upon
at the cont- -.

Enclosed is a resolution acted ui,,, 1- the IASCDC and supported by a vote ol 272
yes and 7 no. The intent of the resolut±.. -* aimed at permanent deauthorization
of the Skunk River Dam project north of Ames, Iowa.

I tl.ought that this information would be of interest to you and woui, -F value
in determining future course of action on that project.

NK/maf
Enclosure
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Annual Conference for
Soil Conservation District Commissioners

December 1-2. 1986

Resolution

#6 Skunk River Dam Project Deauthorization (272 yes, 7 no)

BE IT RESOLVED, that the IASCDC support the immediate deauthorization of
the U.S. Army Corps of Engineers proposed Skunk River Dam north of Ames.
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GENERAL REEVALUATION REPORT

UPPER SKUNX RIVER BASIN, IOWA
(AMES LAKE)

APPENDIX D
COST ES'rIMATES

Authorized Ames Dam and Reservoir

Cost Estimate

Real Estate 
$19,000,000

Administration Center $ 527,000
Overlook 264,000
Reservoir Clearing 1,237,000
Boundary Surveys & Marking 230,000
Recreation Facilities 4,906,000
Dam Embankment 6,313,000
Outlet Works 6,390,000
Spillway 6,523,000
Relocations 12,007,000
O&M During Construction 220,000
Subimpoundments

Bear Creek 1,441,000
Dam Site 287,000

Subtotal $40,345,000
Contingencies (15% +) 6,055,000

Subtotal $46,400,000

E&D and S&A 6,495,000

$52,895,000 $52,895,000

Total Cost $71,895,000

D-1
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Downsized Ames Dam and Reservoir

(3.0 inches flood storage)

Cost Estimate

Real Estate $7,600,000

Administration Center $ 527,000
Overlook 264,000
Reservoir Clearing 604,000
Boundary Surveys & Marking 158,000
Recreation Facilities 2,250,000
Dam Embankment 4,585,000
Outlet Works 3,000,000
Spillway 8,170,000
Relocations 5,415,000
O&M During Construction 210,000

Subtotal $25,183,000
Contingencies (20%) 5,037,000

Subtotal $30,220,000

E&D and S&A 4,180,000

$34,400,000 $34,400,000

Total Cost $42,000,000

D-
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Bear Creek Water Supply Dam and Reser',ir
Cost Estimate

Real Estate

Reservoir Clearing $ 61,000
Dam Embankment 480,000
Outlet Works 61,000

Spillway 695,000

Subtotal $1,297,000

Contingencies (15Z) 193,000

Subtotal $1,490,000

E&D and S&A 210,000

$1,700,000 $1,700,000

Total Cost $3,200,000
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